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set with limited data and may not represent the variability of the ground water in the area. An analyses of

background monitoring parameters for all wells will be conducted during the twenty-third quarterly
monitoring.
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AREA 317 RCRA QUARTERLY
GROUND WATER MONITORING REPORT NO. 22
JANUARY THROUGH MARCH 1994

WHITTAKER CORPORATION, BERMITE DIVISION FACILITY
22116 WEST SOLEDAD CANYON ROAD
SANTA CLARITA, CALIFORNIA 91350

1.0 INTRODUCTION

The Whittaker Corporation, Bermite Division (Whittaker) facility (site) is located at 22116 West
Soledad Canyon Road in Santa Clarita, California (Figure 1). At the time operations were
terminated in April 1987, Whittaker had interim status permits for 14 Resource Conservation
and Recovery Act (RCRA) Hazardous Waste Management Units (HWMUs) at the site. A
document entitled "Whittaker Corporation, Bermite Division, Santa Clarita, California,
CAD064573108, Facility Closure Plan Modifications" (Closure Plan), was prepared by
Whittaker and approved by the California Environmental Protection Agency, Department of
Toxic Substances Control (Cal-EPA) and U.S. Environmental Protection Agency (U.S. EPA)
on December 28, 1987. Outlined in the Closure Plan are procedures for obtaining approval by
Cal-EPA and U.S. EPA of clean closure certification for the different HWMUSs, including the
317 Surface Impoundment (Area 317).

Required in the Closure Plan is the implementation of a ground water monitoring system at
Area 317 capable of detecting and assessing the impact of the HWMU on the uppermost aquifer
at the site. Implementation of a ground water monitoring system is described in the document
entitled "Water Quality Monitoring and Response Plan for the Interim Status Area 317 Surface
Impoundment,” dated October 9, 1992 (Area 317 Plan). This is a revised response plan
approved by Cal-EPA which meets the requirements of the revisions to Title 22 and expands the
constituents sampled and reported. The revised Area 317 Plan has been utilized for the
nineteenth and subsequent sampling events.

A total of six ground water monitoring wells MW-1, MW-3, MW-4, MW-5, MW-6, and
MW-10) have been installed around Area 317 (Figure 2). Reports detailing the location and
construction of monitoring wells, sampling and analysis plans for collecting and analyzing
ground water samples from the ground water monitoring wells, abandonment of monitoring well
MW-4, and quarterly sampling results which have been submitted to Cal-EPA and U.S. EPA
are listed in Appendix A of this report.

Quarterly ground water sampling activities were initiated on October 3, 1988, for monitoring
wells MW-1, MW-3, and MW-4. The ground water monitoring program includes analyses of
water samples for volatile organic compounds (VOCs). Laboratory analytical results from the
third quarterly sampling event reported trichloroethene (TCE) at 4,800 micrograms per
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liter (ug/1) in the ground water sample collected from monitoring well MW-4. As a result of
this detection of TCE in the sample from monitoring well MW-4, two additional monitoring
wells were installed in Area 317 (MW-5 and MW-6).

The fourth quarterly monitoring event included sampling of the ground water from monitoring
wells MW-1, MW-3, and MW-4. Monitoring wells MW-5 and MW-6 were not equipped for
sampling during the fourth quarterly sampling event. Analytical results from the fourth quarter
were similar to those reported in the third quarterly sampling event. The concentrations of
VOCs reported in samples collected from monitoring wells MW-1 and MW-3 were below
laboratory reporting limits; however, analysis of the ground water sample collected from
monitoring well MW-4 reported TCE at 7,200 ug/l. Analysis of ground water samples collected
from monitoring well MW-4 during the fifth through twelfth quarterly sampling events reported
a steady decline in TCE concentration. Based on the results of the initial four sampling events,
a reduced list of chemical parameters, approved by Cal-EPA, was utilized for the fifth through
eighteenth quarterly sampling events.

Statistical analysis of indicator parameters (currently referred to as ground water monitoring
parameters) was also initiated during the fifth quarterly sampling event. The ground water
samples collected and analyzed for indicator parameters (ground water monitoring parameters)
from monitoring wells MW-1, MW-3, and MW-4 for the initial year of monitoring were
evaluated to assess whether statistically significant changes to the ground water had occurred as
a result of site activities.

A Comprehensive Ground Water Monitoring Evaluation (CME) was conducted by Cal-EPA on
January 24 and 25, 1990, during the sixth quarterly monitoring event. Personnel from Cal-EPA
were present during all phases of the sixth quarterly monitoring event, from the taking of initial
potentiometric surface elevation measurements to the sealing of the coolers containing the
quarterly ground water samples.

Ground water samples from monitoring wells MW-1, MW-3, MW-5, and MW-10 were collected
on March 10, 1994. Monitoring well MW-6 was not sampled until March 30, 1994, due to the
time required for the turbidity measurement to stabilize. The results of the twenty-second
quarterly ground water sampling event are presented in this report, along with recommendations
for future quarterly ground water sampling events.

2.0 GROUND WATER LEVEL MEASUREMENTS

Water level measurements were collected on March 7, 1994, prior to well evacuation and
sampling activities. Monitoring well locations with respect to Area 317 are shown on Figure 2.
Water levels were measured to the nearest 0.01 foot.
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Water level elevations have decreased 50.23, 49.88, 35.33, and 36.23 feet in monitoring wells
MW-1, MW-3, MW-5, and MW-6, respectively, since the initiation of RCRA ground water
monitoring activities at Area 317. The water level elevation has increased 7.20 feet in
monitoring well MW-10 since installation. Water level elevations increased 3.32, 3.36, 3.40,
3.34, and 3.24 feet in monitoring wells MW-1, MW-3, MW-5, MW-6, and MW-10,
respectively, between the twenty-first and twenty-second quarters. Table 1 summarizes
potentiometric surface elevation data for monitoring wells in Area 317. Figure 3 graphically
illustrates the changes in potentiometric surface elevations in monitoring wells MW-1, MW-3,
MW-5, MW-6, and MW-10 over time.

A local ground water flow direction for March 7, 1994, has been estimated utilizing the
potentiometric surface elevation data collected that day. Figure 2 illustrates the estimated
potentiometric surface contours and the resultant estimated flow direction for March 7, 1994,
which is toward the north-northeast. Based upon this data, monitoring well MW-6 is estimated
to be located hydraulically downgradient from Area 317, monitoring wells MW-1, MW-5, and
MW-10 are estimated to be located hydraulically crossgradient from Area 317, and monitoring
well MW-3 is estimated to be located hydraulically upgradient from Area 317. The ground
water flow direction estimated for March 7, 1994, is generally similar to the flow direction
estimated for the previous sampling event. The estimated ground water flow direction has varied
from north-northwest to north-northeast since quarterly ground water monitoring was initiated,
which may represent a contributing factor to the reported variability in ground water chemistry.

3.0 SAMPLE COLLECTION AND ANALYSES

Ground water evacuation, stabilization, and sampling procedures are outlined in Appendix B.
3.1 Required Ground Water Analyses

A reduced analytical parameter testing list was approved by Cal-EPA after submittal of
"Quarterly Sampling Report No. 4." As of the fifth quarter, ground water samples from
monitoring wells MW-1 and MW-3 were analyzed for the following: sulfates, chlorides, total
phosphate, pH, specific conductance, total organic carbon (TOC), total organic halogens (TOX),
and dissolved metals (antimony, arsenic, barium, cadmium, chromium, copper, lead, mercury,
selenium, and thallium) by EPA-approved methods. Ground water samples collected from
monitoring wells MW-5, MW-6, and MW-10 were analyzed for pH, specific conductance, TOC,
TOX, and VOCs by EPA-approved methods. With approval of the new Area 317 Plan, iron,
manganese, and sodium were added to the analytical parameter testing list. Additionally,
fluoride, gross alpha, gross beta, lead, nitrate, and turbidity were added temporarily to the
analytical parameter testing list as background water quality parameters while total phosphates
and other metals were removed from the list.
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For the January through March 1994 sampling event, the following analytical parameters were
tested:

. Ground Water Monitoring Parameters: pH, specific conductance, TOC, TOX,
TCE, sulfate, sodium, manganese, iron, and chloride.

o Background Water Quality Parameters: nitrate.

All ground water samples collected during the twenty-second sampling event were submitted to
FGL Environmental (FGL) in Santa Paula, California. FGL is certified by Cal-EPA to perform
the ground water analyses outlined in the Closure Plan. Chain-of-custody and sample analyses
request forms are included in Appendices C and D, respectively.

A description of FGL’s Quality Assurance/Quality Control (QA/QC) program is provided in
Appendix E. Copies of the laboratory analytical reports for all trip, field, and method blanks,
and duplicate and spiked samples analyzed by FGL are provided in Appendix F.

3.2 Approved Analytical Methods

Ground water monitoring parameters were analyzed by EPA or other approved methodologies.
Analytical methodologies were presented in the "Ground Water Sampling and Analysis Plan,"
dated August 1988. Modifications to this plan were approved by Cal-EPA prior to the fifth
quarterly sampling event. Copies of the laboratory test method protocol were included in
Appendix B of "Quarterly Sampling Report No. 1," dated December 1988.

A summary of sample volumes, sample containers, and laboratory analytical methods utilized
during the twenty-second sampling event is presented in Table B-3, Appendix B. Procedures

regarding sample containers, sample labeling, sample collection, and field QA/QC are outlined
in Appendix B.

4.0 GROUND WATER SAMPLE ANALYTICAL RESULTS

4.1 Ground Water Monitoring Parameters

Ground water samples from each monitoring well were analyzed for pH, specific conductance,
chloride, iron, manganese, sodium, sulfate, TCE, TOC, and TOX to serve as ground water
monitoring parameters. Table 2 summarizes the results of the ground water monitoring
parameter analyses. Copies of the original laboratory data sheets are presented in Appendix G.
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Laboratory pH measurements of 7.5, 7.4, 7.8, 7.8 and 7.9 were recorded for samples collected
from monitoring wells MW-1, MW-3, MW-5, MW-6, and MW-10, respectively, for the
twenty-second sampling event. The laboratory pH measurements recorded for samples collected
from the monitoring wells during the twenty-second sampling event were generally consistent
with the measurements recorded during previous sampling events.

Specific conductance measurements of 730, 620, 520, 520, and 600 micromhos per centimeter
squared (xmhos/cm?) were recorded for samples collected from monitoring wells MW-1, MW-3,
MW-5, MW-6, and MW-10, respectively, for the twenty-second sampling event. The specific
conductance measurements recorded during the twenty-second sampling event are generally
consistent with measurements recorded during previous sampling events.

The results for chloride, sodium, and sulfate were 150, 48, and 10 milligrams per liter (mg/1)
for the sample from monitoring well MW-1; 31, 47, and 74 mg/l for the sample from
monitoring well MW-3; 38, 49, and 34 mg/] for the sample from monitoring well MW-5; 67,
51, and 18 mg/1 for the sample from monitoring well MW-6; and 69, 76, and 39 mg/l for the
sample from monitoring well MW-10. Laboratory results for iron were 200, <50, 80, 160, and
60 micrograms per liter (ug/l) for the ground water samples collected from monitoring wells
MW-1, MW-3, MW-5, MW-6, and MW-10, respectively, for the twenty-second sampling event.
* Manganese was reported at less than the detection limit in samples collected from all five
monitoring wells. The results for manganese, iron, sodium, chloride, and sulfate are generally
consistent with results from previous sampling events.

TCE was reported at less than the detection limit (0.5 ug/l) in samples from all five monitoring
wells. These results for TCE from ground water samples from Area 317 monitoring wells are
consistent with the previous sampling event.

TOC was reported at less than 0.5 mg/1 in all samples collected from Area 317 monitoring wells
during the twenty-second sampling event. The TOC measurements recorded during the twenty-

second sampling event are generally consistent with measurements recorded during previous
sampling events.

TOX were reported at less than 5 pg/l in all samples collected from Area 317 monitoring wells
except monitoring well MW-6, which reported 25 ug/l. The TOX measurements reported for
samples collected from monitoring wells MW-1, MW-3, MW-5, MW-6, and MW-10 during the
twenty-second sampling event are consistent with measurements reported during previous
sampling events.

Copies of the laboratory analytical reports for the ground water monitoring parameters are
included in Appendix G.
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4.2 Background Water Quality Parameters

Background water quality parameters were established with four sets of analytical data. The
analytical results for samples from monitoring wells MW-1 and MW-3 were utilized to establish
the background water quality parameters. Sufficient data exist to establish all the background
water quality parameters. The background water quality parameters will not be tested again
unless there is evidence of a release at any ground water monitoring point (i.e., monitoring well
sample analytical data reported outside the established tolerance limits). Table 3 summarizes
the results of the background water quality parameter analyses, including the fourth analytical
data set required for nitrate.

5.0 STATISTICAL ANALYSIS OF RESULTS TO DATE

As was indicated in the document entitled "Ground Water Sampling and Analysis Plan," dated
August 1988, and required in 40 CFR Part 265.92, statistical analysis of the indicator parameters
(currently referred to as ground water monitoring parameters) was previously performed to
determine whether a statistically significant difference in the water quality existed between the
individual downgradient monitoring wells and the upgradient or background monitoring wells.
At that time, monitoring wells MW-1 and MW-3 were considered upgradient or crossgradient
relative to Area 317, and monitoring wells MW-5, MW-6, and MW-10 were considered
downgradient or crossgradient relative to Area 317.

After four quarters of sampling and analysis of the monitoring system, the mean, standard
deviation, variance, and coefficient of variance of the four indicator (ground water monitoring)
parameters were calculated. These values were reported to Cal-EPA in correspondence to
Mr. Alan Sorsher, P.E., Cal-EPA, from Wenck Associates Inc. (Wenck), dated October 25,
1989. The statistical analysis, presented in the fifth through tenth quarterly sampling reports,
indicated only one statistically significant difference in water quality as determined by the
indicator (ground water monitoring) parameters. This was interpreted by Wenck to be caused
by erroneous TOC results from the sixth quarter.

Since the approval of the Area 317 Plan by Cal-EPA, the statistical comparison of analytical
results for each downgradient monitoring well is made against the tolerance limits for the ten
established ground water monitoring parameters (chloride, sulfate, iron, manganese, sodium,
TCE, TOC, TOX, specific conductance, and pH). The tolerance limits for the ground water
monitoring parameters will be updated at a minimum annually to include the latest analytical
data.

Concentrations of the ground water monitoring parameters in the ground water samples collected
from Area 317 monitoring wells for the twenty-second quarter are included in Table H-1,
presented in Appendix H. A summary of the quarterly statistics for each background monitoring
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well and the tolerance limit calculations for the ground water monitoring parameters are
presented in Appendix H, Tables H-2, H-3, and H-4. Graphical presentation of the statistical
information is also included in Appendix H.

5.1 Assumptions Used in the Statistical Analysis

As recommended in the document entitled "RCRA Ground Water Monitoring Technical
Enforcement Guidance Document,” the data points that are less than the detection limit have
been given a value equal to one-half the detection limit of the analyte. As recommended in the
document entitled "Statistical Analysis of Ground Water Monitoring Data at RCRA Facilities,
Interim Final Guidance" (Guidance Document), the statistical analysis assumes a value for the
confidence coefficient (1-a) of 0.95 and a value for the proportion (y) of 0.95. This translates
to a 95 percent confidence that 95 percent of future background monitoring well results will fall
within the tolerance interval predicted. The tolerance limits for pH were calculated using a
two-tailed distribution, and the tolerance limits for the other parameters were calculated using
a one-tailed distribution. It was assumed that the data are distributed normally.

5.2 Data Preparation

The ground water sample analytical results from the two background or upgradient monitoring
wells (MW-1 and MW-3) for all 22 quarters of ground water sampling to date and the three
downgradient monitoring wells (MW-5, MW-6, and MW-10) for the twenty-second quarter of
ground water sampling have been tabulated and prepared for statistical analysis. In accordance
with the tolerance limit methodology used for this statistical analysis, the analytical results for
the ten ground water monitoring parameters are summarized by quarter and by monitoring well.
Arithmetic mean and standard deviation summary statistics have been calculated and are utilized
in calculating the tolerance limits for each of the ground water monitoring parameters.

The statistical analysis for the ground water monitoring parameters involves testing the ground
water quality downgradient of Area 317 against the set of tolerance limits, i.e., that there are
no excursions of the tolerance limits, which are based on the average of all the quarterly
statistics for each of the ten ground water monitoring parameters for background monitoring
wells MW-1 and MW-3, compared to the twenty-second quarter results for each of the
downgradient monitoring wells MW-5, MW-6, and MW-10 (Table H-1).

The calculations of the quarterly statistics were performed in the same manner as was outlined
in the Area 317 Plan. The values of K were taken from the statistical tables based on the
number of samples and a one-sided tolerance limit. An example calculation is included in
Appendix H. Note that pH values have not been reported as hydrogen ion concentrations as was
done previously and that the value of K for the analysis of pH is derived from the tables for
two-sided tolerance limits. Manganese and TCE have never been reported above the detection
limit in samples from monitoring wells MW-1 and MW-3; therefore, the tolerance limit for these
parameters is set at the detection limit.
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5.3 Results

The twenty-second quarter results for each ground water monitoring parameter at each
downgradient monitoring well were compared to the tolerance limits based on the first through
twenty-second quarter results for background monitoring wells MW-1 and MW-3. The statistical
analysis indicates that there is no excursion of tolerance limits of pH, specific conductance,
chloride, sulfate, iron, manganese, sodium, TCE, TOC, or TOX in downgradient ground water
quality, except for sodium in the sample from monitoring well MW-10. The tolerance limit for
sodium was calculated with limited data and as of this time may not be representative of the
variability of ground water in the area. Because there has been a third excursion of the tolerance
limits for sodium in the sample from monitoring well MW-10, an analysis of the background
monitoring parameters will be performed in the next quarterly ground water monitoring event.

6.0 SUMMARY

6.1 Ground Water Level Measurements

Based upon the March 7, 1994 data, the estimated direction of ground water flow is toward the
north-northeast, which is generally consistent with the ground water flow direction estimated
during the previous sampling event. Utilizing this data, monitoring well MW-6 is estimated to
be located hydraulically downgradient from Area 317; monitoring wells MW-1, MW-5, and
MW-10 are estimated to be located hydraulically crossgradient from Area 317; and monitoring
well MW-3 is estimated to be located hydraulically upgradient from Area 317.

6.2 Ground Water Monitoring Parameters

The pH reported in samples from the five monitoring wells ranged from 7.4 (monitoring well
MW-3) to 7.9 (monitoring well MW-10). The specific conductance in samples from the five
monitoring wells ranged from 520 pmhos/cm’ (monitoring wells MW-5 and MW-6) to
730 pmhos/cm? (monitoring well MW-1). TOC was reported at less than 0.5 mg/1 in samples
from all five monitoring wells. TOX were reported at less than 5 ug/l in samples from all
monitoring wells except monitoring well MW-6, which reported 25 ug/l. The pH, specific
conductance, TOC, and TOX results reported for the twenty-second sampling event are generally
consistent with the results reported for the previous sampling events.

The constituent of concern for Area 317 is TCE, which was reported as less than the detection
limit in samples from all five monitoring wells. This result is consistent with the previous
sampling event.

The ground water sample analytical results for chloride, iron, manganese, sodium, and sulfates
from the five monitoring wells are generally consistent with the existing data. All are under the
tolerance limits, except for sodium in the sample from monitoring well MW-10.
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6.3 Background Water Quality Parameters

Monitoring wells MW-1 and MW-3 were sampled for nitrate during the twenty-second quarter
to complete the parameter set. Other background water quality parameters were not tested in
this quarter.

6.4  Statistical Analysis

The statistical analyses indicate that the tolerance limits set by the analysis of background water
quality are not exceeded for pH, specific conductance, chloride, sulfate, iron, manganese, TCE,
TOC, or TOX in the downgradient monitoring wells. The tolerance limit for sodium was
exceeded for the sample from monitoring well MW-10; however, the tolerance limit was
calculated with limited data and may not be representative of the variability of ground water in
the area.

7.0 RECOMMENDATIONS

Based upon the data collected, current regulatory guidelines, and the professional judgment of
AMYV, the following recommendations are presented:

o Conduct future sampling events in accordance with the procedures set forth in the
document entitled "Water Quality Monitoring and Response Plan for the Interim
Status Area 317 Surface Impoundment," dated October 9, 1992.

o Sodium in the sample from monitoring well MW-10 exceeds the tolerance limit in
the twenty-second sampling event; therefore, sample all monitoring wells and
analyze for the background water quality parameters presented in Table 3 during
the twenty-third quarterly sampling event.

o Update the tolerance limits for the ground water monitoring parameters following
the twenty-third quarterly sampling event.

8.0 REMARKS

The recommendations contained in this report represent our professional opinions. These
opinions are based on currently available information and were developed in accordance with
currently accepted hydrogeologic and engineering practices at this time and location. Other than
this, no warranty is implied or intended.
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TABLE 1

POTENTIOMETRIC SURFACE ELEVATIONS
RCRA GROUND WATER MONITORING WELLS
WHITTAKER CORPORATION, BERMITE DIVISION

1,093.15
1,092.49
1,092.19
1,090.64
1,089.50
1,087.32
1,081.85
1,078.56
1,074.91
1,069.25
1,061.14
1,052.69
1,050.06
1,048.92
1,045.20
1,042.13
1,043.64
1,048.70
1,051.79
1,053.58
1,056.92

1,050.57
1,049.37
1,045.77
1,042.77
1,044.29
1,049.21
1,052.53
1,054.53
1,057.77

12/23/87 1,107.81 -b

01/27/88 1,108.03 1,109.51

02/03/88 1,108.32 1,109.88

02/04/88 1,108.36 1,109.14

02/05/88 1,108.36 1,109.17

02/09/88 1,108.24 1,109.13

02/10/88 1,108.28 1,109.27

02/12/88 1,108.28 1,109.27

02/19/88 1,108.11 1,108.86

03/28/88 1,107.69 1,108.23

04/05/88 1,107.76 1,108.23

04/12/88 1,107.66 1,108.23

04/19/88 1,107.56 1,108.23

04/26/88 1,107.61 1,108.23

05/02/88 1,107.86 1,108.23

07/27/88 1,103.58 1,104.19 1,102.61

10/03/88 1,101.75 1,102.11 1,100.77

01/23/89 1,099.82 1,100.25 1,098.92

04/17/89 1,097.37 1,097.62 1,096.05

07/27/89 1,094.67 1,094.85 1,093.53 1,093.02

08/10/89 1,093.93 1,094.09 1,092.89 1,092.32

08/18/89 1,093.62 1,093.76 1,092.64 1,092.03

10/30/89 1,092.07 1,092.16 1,091.08 1,090.62

01/24/90 1,090.56 1,090.54 1,089.68 1,089.17

04/16/90 1,088.66 1,088.78 1,087.83 1,087.23

07/16/90 1,083.56 1,083.53 1,082.29 1,081.41

10/17/90 1,079.91 1,079.78 1,078.86 1,078.25

01/28/91 1,076.52 1,076.54 1,075.46 1,074.64

04/22/91 1,071.22 1,071.29 1,069.75 1,068.90

07/17/91 1,063.63 1,063.79 1,061.66 1,060.53

10/08/91 1,055.22 1,055.41 1,053.28 1,052.12

01/29/92 1,051.88 1,052.29 1,050.63 1,049.76

04/20/92 1,050.47 1,050.88 1,049.33 1,048.78

07/28/92 1,046.84 1,047.40 - 1,045.14

10/19/92 1,043.87 1,044.58 - 1,042.05

01/25/93 1,044.79 1,045.61 - 1,044.22

06/07/93 1,049.24 1,050.36 --¢ 1,049.19

09/20/93 1,052.40 1,054.11 - 1,052.47

12/06/93 1,054.26 1,056.27 - 1,054.29

03/07/94 1,057.58 1,059.63 - 1,057.69
*NGVD = National Geodetic Vertical Datum.

*Measurement not recorded.
“Monitoring well abandoned 05/28/92.




TABLE 2

GROUND WATER MONITORING PARAMETER ANALYSES
FOR SAMPLES COLLECTED MARCH 10 AND MARCH 30, 1994

pH 7.5 7.4 7.8 7.8 7.9
Specific Conductance | pmhos/cm? 1 730 620 520 520 600
Chloride mg/l 1 150 31 38 67 69
Tron ugl/l 50 200 ND* g0 | 160 60
Manganese uell 30 ND ND ND ND ND
Sodium mg/l 1 48 47 49 51 76
Sulfate mg/l 1 10 74 34 18 39
TCE® ugl/l 0.5 ND ND ND ND ND
TOC* mg/l 0.5 ND ND . ND ND ND
TOX? ug/l 5 ND ND ND 25 ND

*ND = Not detected.

*TCE = Trichloroethene.

°TOC = Total Organic Carbon.
“TOX = Total Organic Halogens.




TABLE 3

BACKGROUND WATER QUALITY PARAMETERS

0.01

Detection Limits 0.1 0.5 0.2
MW-1 10/04/88 04 +2 0.7+2]| <0.01 -2 - -
01/27/93 0+1 44+2| <0.01 0.2 -- --

06/09/93 04 +1 0.7 £2| <0.01 0.2 3.9 0.4

07/14/93 2+2 0+2| <0.01 0.4 4.8 0.9

08/11/93 1+1 4 +4| <0.01 0.3 4.8 0.9

09/22/93 - -- - -- -- 0.5
03/10/94 -- - -- -- <0.5 --
MW-3 10/04/88 07«1 2+3| <0.01 -- - --
01/27/93 08 +1 24+2| <0.01 0.3 -- --

06/09/93 2+1 1+2]| <0.01 0.2 1.6 <0.2

07/14/93 2 +2 1+2| <0.01 0.3 2.1 <0.2

08/11/93 4 +2 3+4| <0.01 0.2 2.2 0.3

09/22/93 - - - -- -- <0.2
03/10/94 -- -- - -- 1.4 -

*Sample was not taken.
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APPENDIX A

DOCUMENT SUBMITTAL CHRONOLOGY

The following documents have been submitted to Cal-EPA and U.S. EPA, Region IX, in
fulfillment of the Closure Plan regarding ground water monitoring at Areas 317 and 342:

Whittaker Corporation, Bermite Division, Santa Clarita, CA CAD064573108,
Facility Closure Plan Modifications, April 1987.

Revised Ground Water Monitoring Plan for the 317/342 Area, October 8, 1987.

Proposed Interim Status Ground Water Monitoring Sampling and Analysis
Program, December 1987.

Documentation Report--Construction and Development of Wells for Ground Water
Monitoring of the 342 and 317 Areas, February 1988.

Verification Sampling Results at Selected RCRA Units, March 1988.

RCRA Ground Water Monitoring System--Proposed Final Configuration, May
1988.

Ground Water Sampling and Analysis Plan, August 1988.

RCRA Ground Water Sampling, Quarterly Sampling Report No. 1, December
1988.

RCRA Ground Water Sampling, Quarterly Sampling Report No. 2, March 1989.
RCRA Ground Water Sampling, Quarterly Sampling Report No. 3, July 1989.
Specific Plan for a Ground Water Quality Assessment Program, June 1989.

Interim Response Action Plan, 317 Area Soil and Ground Water Remediation,
June 1989.

Site Ground Water Sampling and Analysis Plan, Appendix IV of 40 CFR 264.

RCRA Ground Water Sampling, Quarterly Sampling Report No. 4, September
1989.

Statistical Analysis--Well MW-2 Versus MW-1 and MW-3, October 1989.

RCRA Ground Water Sampling, Quarterly Sampling Report No. 5, March 1990.
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RCRA Ground Water Sampling, Quarterly Sampling Report No. 6, May 1990.
RCRA Ground Water Sampling, Quarterly Sampling Report No. 7, June 1990.
RCRA Ground Water Sampling, Quarterly Sampling Report No. 8, October 1590.
RCRA Ground Water Sampling, Quarterly Sampling Report No. 9, January 1991.
RCRA Ground Water Sampling, Quarterly Sampling Report No. 10, April 1991.
RCRA Ground Water Sampling, Quarterly Sampling Report No. 11, July 1991.
RCRA Ground Water Sampling, Quarterly Sampling Report No. 12, October 1991.

Specific Plan for a Ground Water Quality Assessment Program for the 317 Surface
Impoundment Area.

RCRA Ground Water Sampling, Quarterly Sampling Report No. 13, January 1992.

Area 317 RCRA Quarterly Ground Water Quality Monitoring Report No. 14 and
Report of Monitoring Well MW-10 Installation, January through March 1992.

Area 317 RCRA Quarterly Ground Water Quality Monitoring Report No. 15, April
through June 1992,

Area 317 RCRA Quarterly Ground Water Quality Monitoring Report No. 16, July
through September 1992.

Water Quality Monitoring and Response Plan for the Interim Status Area 317
Surface Impoundment, October 1992.

Area 317 RCRA Quarterly Ground Water Quality Monitoring Report No. 17,
October through December 1992.

Area 317 RCRA Quarterly Ground Water Monitoring Report No. 18, January
through March 1993.

Area 317 RCRA Quarterly Ground Water Monitoring Report No. 19, April
through June 1993.

Area 317 RCRA Quarterly Ground Water Monitoring Report No. 20, July through
September 1993.

Area 317 RCRA Quarterly Ground Water Monitoring Report No. 21, October
through December 1993.
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APPENDIX B

GROUND WATER SAMPLING PROCEDURES

On March 7, 1994, initial depth to water measurements were collected prior to the onset of
monitoring well evacuation activities. Operation of the pumps in monitoring wells MW-1,
MW-3, MW-5, MW-6, and MW-10 was then initiated to evacuate stagnant water. Monitoring
well MW-6 was also pumped on March 29, 1994. Pumping durations to evacuate these five
monitoring wells are summarized in Table B-1. Prior to sample collection, the pumping rate
for each monitoring well was reduced to approximately 100 milliliters per minute (ml/min) in
a 1/4-inch-diameter tube.

In accordance with the "Ground Water Sampling and Analysis Plan," dated August 1988,
evacuated ground water from monitoring wells MW-1, MW-3, MW-5, MW-6, and MW-10 was
discharged to the ground surface, downgradient from each monitoring well.

Well Stabilization

Well stabilization measurements were periodically collected after well evacuation activities were
initiated. Stabilization measurements for pH, temperature, turbidity, and specific conductance
were taken three times prior to sampling of each well to increase the likelihood that
representative ground water samples were collected. Table B-2 summarizes the results of the
stabilization tests. As shown in Table B-2, the reported measurements in each monitoring well
indicated a relatively stable condition prior to sampling.

Sample Containers

Sample containers used for the collection of ground water samples were supplied by Eagle
Picher Environmental Services and I-Chem, Inc. The sample containers used were precleaned
and sealed at these facilities and are statistically certified as clean and free of volatile organic
and metal compounds. Certificates of Analysis for the sample containers used during the
quarterly ground water sampling event are provided in this appendix. Table B-3 lists the

laboratory analytical methods, sample volume, and containers used for this quarterly ground
water sampling event.

Sample Labeling

Sample identification labels were filled out in the field at the time of sample collection in
accordance with the "Ground Water Sampling and Analysis Plan," dated August 1988. A
sample identification system was established to clearly and properly label samples. Each label
identifies the monitoring well number, analytical parameter required, quarterly sampling event

number, and replicate number (if required). A legend is provided in Table B-4 outlining the
labeling system.
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Sample Collection

Sampling Volumetric Flow Rate

A Teflon sampling valve and stem were installed into the invert of the well discharge pipe of
each monitoring well to minimize aeration and agitation of the collected ground water sample.
The flow rates in the monitoring wells were reduced to approximately 100 milliliters/minute
(ml/min) in a 1/4-inch-diameter tube prior to sampling.

Order of Sample Collection

The ground water at each monitoring well was sampled for selected analytical parameters in the
same order. This order is presented in Table B-5.

Field Sample Preservation

Ground water samples collected for TOC and TOX were preserved by adjusting the pH. A
50 percent sulfuric acid solution was added to the sample containers after filtration of the ground
water sample to lower the pH. The pH of the water sample was monitored with an electric pH
meter as the acid was added with a small pipette. Acid was added until a pH of less than 2 was
achieved.

Following collection, labeling, and sealing, each individual ground water sample was placed in
a refrigerator and locked. Samples were placed on ice in a cooler following collection and

delivered to the laboratory on March 10, 1994 (March 30, 1994 for the sample from monitoring
well MW-6).

Field and Trip Sample Blanks

During each quarterly sampling event, field and trip blanks were analyzed for TCEs, TOCs, and
TOXs in accordance with the "Ground Water Sampling and Analysis Plan," dated August 1988.

The trip blanks were prepared in the laboratory, transferred to the site in coolers, stored in the
refrigerator overnight, transferred to each sampling location during sampling activities, and
stored with collected ground water samples throughout the sampling event and delivered to the
laboratory.

The field blanks are prepared in the field using water provided by the analytical laboratory.
These field blanks, once prepared, were stored with the ground water samples throughout the
sampling event and delivered to the laboratory.
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FIELD QA/QC

Washing of Field Test Equipment

To minimize the potential for cross-contamination between well samples, field equipment used
during sampling activities was decontaminated between each well. Decontamination procedures
involved cleaning and rinsing with deionized water before and after each sample was collected
at each well. The mercury thermometer, pH probe, sulfuric acid eye droppers, turbidity meter,
specific conductance probe, and the water level meter probe were all decontaminated between
samples.

Unused sampling gloves were worn by sampling personnel prior to sealing the sample containers
with the chain-of-custody seals.

Sample Container Labeling and Seals

As previously stated, the sample containers were labeled in the field as each sample was
collected. A unique sample identification number was assigned to each ground water sample.
Chain-of-custody seals were then placed on the sample containers after sampling and labeling.
The ground water samples were placed on ice in a cooler, and the cooler was sealed with chain-
of-custody seals prior to shipment to the laboratory.

Chain-of-Custody and Sample Analysis Request Forms

Chain-of-custody forms were filled out at the time of sample collection and were kept with the
samples until they were delivered to the laboratory. Copies of the signed chain-of-custody forms
are provided in Appendix C.

Sample analysis request forms were also filled out at the time of sample collection and were kept
with the samples until they were delivered to the laboratory. Sample analysis request forms are
used to inform the laboratory of the analysis to run on each ground water sample. Copies of
the sample analysis request forms are provided in Appendix D.

Delivery of Samples to Laboratory

Ground water samples were delivered to FGL in Santa Paula, California, by personnel of
Whittaker after sampling activities were completed. FGL is approximately 45 minutes by car
from the site. Maximum and minimum thermometers were placed in each cooler for
temperature verification. Upon arrival at the laboratory, the temperature was recorded on the
sample analysis request form. The temperature of the samples was kept below 4° C.



Security

Security measures were implemented to minimize the likelihood that unauthorized personnel had
access to the wells or ground water samples before, during, or after sampling activities. The
site is fenced-in with locking gates and has 24-hour security personnel present. Each monitoring
well has a locking cap to deter unauthorized access to the well. The ground water samples were
handled by Whittaker personnel only during sampling activities and delivery to FGL.



TABLE B-1

AREA 317 WELL EVACUATION
BERMITE DIVISION, WHITTAKER CORPORATION

MW-1 3/08/94 51 13 0935 (3/10/94)
MW-3 3/08/94 51 15 0955 (3/10/94)
MW-5 3/08/94 50 18 0850 (3/10/94)
MW-6 3/29/94 25 12 0815 (3/30/94)
MW-10 3/08/94 50 i3 0915 (3/10/94)

‘Flow rate from wells was reduced prior to sampling. Actual sample extraction flow rate for all
wells approximately 100 milliliter/minute in a 1/4-inch pipe.




TABLE B-2

WELL STABILIZATION TESTS
BERMITE DIVISION, WHITTAKER CORPORATION

MW-1 8.93 22.1 7.33 693 1150 (3/08/94)
4.95 22.6 7.21 726 1330 (3/09/94)

2.44 22.1 7.69 736 0800 (3/10/94)

MW-3 28.6 23.6 7.28 604 1200 (3/08/94)
1.52 23.9 7.47 583 1340 (3/09/94)

1.15 23.5 7.87 619 0810 (3/10/94)

MW-5 18.3 22.8 7.20 530 1130 (3/08/94)
2.92 22.8 7.63 530 1310 (3/09/94)

1.98 23.0 7.98 498 0740 (3/10/94)

MW-6 5.25 23.2 7.4 545 0730 (3/29/94)
6.23 23.6 7.44 514 1330 (3/29/94)

3.64 23.2 7.80 529 0800 (3/30/94)

MW- 49.7 22.9 7.48 613 1140 (3/08/94)
10 4.11 22.9 7.61 615 1320 (3/09/94)
1.76 22.8 7.90 615 0750 (3/10/94)

*NTUs - nephelometric turbidity units.
bumhos - micromhos.




TABLE B-3

AND CONTAINER REQUIREMENTS
AREA 317 GROUND WATER MONITORING WELLS
WHITTAKER CORPORATION, BERMITE DIVISION

LABORATORY ANALYTICAL METHODS AND SAMPLE VOLUME

Ground Water Monitoring Parameters

pH EPA 150.1 50 Plastic/glass

Specific Conductance EPA 120.1 100 Plastic

Total Organic Carbon EPA 415.1 250 Amber glass-TFE cap

Total Organic Halogen EPA 9020 250 Amber glass-TFE cap

Trichloroethylene EPA 601 3x40 Amber glass-TFE cap

Sulfate EPA 300.0 200 Plastic/glass

Sodium EPA 6010 200 Plastic

Iron EPA 6010 200 Plastic

Manganese EPA 6010 200 Plastic

Chloride EPA 300.0 100 Plastic/glass
Background Water Quality Parameters

Fluoride EPA 340.2 100 Plastic/glass

Lead EPA 7421 100 Plastic

Gross Alpha EPA 900.0 200 Plastic

Gross Beta EPA 900.0 200 Plastic

Nitrate EPA 353.2 200 Plastic

Turbidity EPA 180.1 250 Amber glass




TABLE B4

AREA 317
KEY TO ANALYSIS DESIGNATION LABELS ON SAMPLE CONTAINERS
BERMITE DIVISION, WHITTAKER CORPORATION

; gll;leciﬁc Conductance (temperature corrected)
B Total Organic Carbon (TOC)
C Total Organic Halogen (TOX)
E Gross alpha, Gross Beta

H Sulfate, Chloride

N Fluoride

0] Trichloroethene (TCE)

R Sodium, Iron, Manganese

S Nitrate

T Turbidity

v Lead

Each sample container was labeled with a unique sample number. The form of each label was as follows:
Well 1.D./Analysis Desigpation/Sample Event No.
Where:
Well 1.D. = MW-1, MW-3, MW4, MW-5, MW-6, or MW-10.

Analysis Designation = A through V according to above table.
Sample Event No. = 1 through present event number.




TABLE B-5

ORDER OF SAMPLE COLLECTION
BERMITE DIVISION, WHITTAKER CORPORATION

1 pH, Specific Conductance

2 Total Organic Carbon (TOC)
3 Total Organic Halogen (TOX)
4 Gross Alpha, Gross Beta

5 Sulfate, Chloride

6 Fluoride

7 Trichloroethene (TCE)

8 Sodium, Iron, Manganese

9 Nitrate

10 Turbidity

11

Lead




EAGLE (52 PICHER

A Member of

ENVIRONMENTAL SERVICES the Specially
. visi ’

36 8. J. Tunne Bivd. East Eagie-Picher
Miami, Okiahoma 74354-3300 Industries, inc.

800-331-7425

Level Il Certification
Eagle-Picher level Il bottles have been
washed in conjunction with the pro-
cedures set by the EPA for quality-
controlled sample containers.

Wash Procedure A

1. Botties, liners, and caps washed in
laboratory-grade, non-phosphate
detergent.

2. Rinsed three times with distilled
water.

3. Rinsed with 1:1 nitric acid.

4. Rinsed three times with ASTM-Type
1 organic-free water.

5. Oven-dried for one hour.

6. Rinsed with hexane.

7. Oven-drie one hour,

I
Verified by:
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I CHEM Production Number 3215052
-

CERTIFICATE OF ANALYSIS

This is your Certificate of Analysis for I-CHEM SUPERFUND-ANALYZED™ product which has been prepared in accordance
with I-CHEM Performance-Based Specifications. This product meets or exceeds analyte specifications esiablished in the U.S. EPA
“Specifications and Guidance for Contaminani-Free Sample Containers'* for use in Superfund and other hazardous waste programs.

Group 1. Glass and HDPE Sample Containers for use in the analysis of Metals

Analyte Detection Limit (ug/L)  Analyte Detection Limit (ug/L)  Analyte Detection Limit (ug/L)
Aluminum <80 Cobalt <10 ) Selenium <2
Antimony <S5 Copper <10 Silver <5
Arsenic <2 fron <50 Sodium < 5000
Barium <20 Lead <2 Sodium (HDPE) < 100
Barium (Amber HDPE) <50 Magnesium <100 Thallium <S5
Beryllium <0.5 Manganese <10 Vanadium <10
Cadmium <1 Mercury ° <0.2 Zinc <10
Calcium <500 Nickel <20 Zinc (Amber HDPE) < 500
Calcium (HDPE) <100 Potassium <750
Chromium <10 Potassium (HDPE) < 100
Group 2. Glass Sample Containers for use in the analysis of Semivolatiles, Pesticides, and PCBs

Compound " Quantitation Limit(ug/L)  Compound Quantitation Limit(ug/L)  Compound Quantitation Limit(ug/L)
Acenaphthene <5 Acenaphthylene <5 Anthracene <5
Benzo(a)anthracene <S5 Benzo(a)pyrene <S Benzo(b)fluoranthene * <S5

S Benzo(k)fluoranthene <5 Benzo(g,h,i)perylene <5 Benzoic Acid <20

S Benzyl Alcohol <5 4-Bromophenyl-phenylether <5 Butylbenzyliphthalate <S5

P 4-Chloroaniline <5 . 4-Chloro-3-methylphenol <5 bis-(2-Chloroethoxy)methane < 5
bis-(2-Chloroethyl)ether <5 bis-(2-Chloroisopropyl)ether <5 2-Chloronaphthalene <35
2-Chlorophenol <5 4-Chlorophenyl-phenylether <5 Chrysene <5
Di-n-butylphthalate <5 Di-n-octylphthaiate <3 Dibenzo(a.h)anthracene <35
Dibenzofuran <S5 1,2-Dichlorobenzene <5 I,4-Dichlorobenzene <S5
1,3-Dichlorobenzene <5 3.3"-Dichlorobenzidine <5 2.4-Dichlorophenol <5
Diethylphthalate <5 Dimethylphthalate <5 2,4-Dimethyiphenol <5
4,6-Dinitro-2-methylphenol < 20 2,4-Dinitrophenol <20 2,4-Dinitrotoluene <5
2,6-Dinitrotoluene <5 bis-(2-Ethylhexyl)phthalate <5 Fluoranthene <5
Fluorene <5 Hexachlorobenzene <5 Hexachlorobutadiene <S5
Hexachlorocyclopentadiene <5 Hexachloroethane <5 Indeno(1,2,3-cd)pyrene <5
Isophorone <S5 2-Methylnaphthalene <5 2-Methylphenol <S5
4-Methylphenol <S5 2-Nitroaniline <20 3-Nitroaniline <20
4-Nitroaniline <20 N-Nitroso-di-n-propylamine <5 N-Nitrosodimethylamine < 5§
N-Nitrosodiphenylamine <5 Naphthalene <35, Nitrobenzene <S5
2-Nitrophenol <5 4-Nitrophenol <20 Pentachlorophenol <20
Phenanthrene <5 Phenol - <5 Pyrene <5
1,2,4-Trichlorobenzene <5 2,4,5-Trichlorophenol <20 2,4 6-Trichiorophenol <5
Azobenzene <5 Carbazole <5 Aldrin <0.01
4,4°-DDD <0.02 Endosulfan {1 <0.02 Alpha-BHC <0.01
4.4'-DDE <0.02 Endosulfan Sulfate <0Q.02 - Beta-BHC <0.01
4,4'-DOT <0.02 Endrin <0.02 Deita-BHC <0.01
Dieldrin <0.02 Endrin Aldehyde <0.02 Gamma-BHC <0.01
Endosutfan 1 <0.01 Heptachlor <0.01 Heptachlor Epoxide <0.0i
Methoxychlor <0.10 Endrin Ketone <0.02 Alpha-Chiordane <0.01
Gamma-Chlordane <0.01 Toxaphene <0.30 Aroclor-1016 <0.20
Aroclor-1221 <0.20 Aroclor-1232 <0.20 Aroclor-1242 <0.20
Aroclor-1248 <0.20 Aroclor-1254 <0.20 Aroclor-1260 <0.20
Aroclor-1262 <0.20 Aroclor-1268 <0.20

Group 3. Glass Sample Containers for use in the analysis of Volatile Organics
Compound Quantjtation Limit(ug/L)  Compound Quantitation Limit(ug/L) Compound Quantitation Limit(ug/L)
Acetone <5 - 1,3-Dichloropropane <1 Benzene <
2,2-Dichloropropane <1 Bromobenzene <t 1,2-Dichloropropane <1
Bromodichloromethane <t trans-1,3-Dichloropropene <1 Bromoform <i
cis-1,3-Dichloropropenc <1 Bromomethane <1 1.1-Dichloropropene <l
2-Butanone <5 Ethylbenzene <l tert-Butylbenzene <l
Hexachlorobutadiene <1 sec-Butylbenzene <1 2-Hexanone <5
n-Butylbenzene <l Isopropylbenzene <li Carbon Disuifide <]
p-1sopropylitoluene <t Carbon Tetrachioride <l 4-Methyl-2-pentanone <5
Chlorobenzene <l Methylene Chloride <2 Chloroethane <1
Naphthalene <i Chioroform <i n-Propylbenzene <]
Chloromethane <l Styrene <1 2 & 4 Chlorotoluene <1
1.1.2,2-Tetrachioroethane <1 1,2-Dibromo-3-chloropropane < | Tetrachioroethene <1
Dibromochloromethane <t Toluene <l },2-Dibromoethane (EDB) <1
1,2,3-Trichlorobenzene <i Dibromomethane <l 1,2,4-Trichiorobenzene <l
1.4-Dichlorobenzene <l t,1,2-Trichloroethane <l 1,3-Dichlorobenzene <1
1.1,1-Trichloroethane <1 1,2-Dichiorobenzene <} Trichloroethene <i
Dichlorodifluoromethane <] _ Trichlorofluoromethane <i 1,2-Dichloroethane <l
1,2,3-Trichloropropane <1 1, 1-Dichloroethane <1
trans-1,2-Dichloroethene <] 1,3,5-Trimethylbenzene <l
Vinyl Acetate <5 1. 1-Dichloroethene <1
Xylenes (total) <l 1,2,4-Trimethylbenzene <l
Viny! Chloride <} cis-1,2-Dichioroethene <l
Please keep this certificate for your records and to facilitate any necessary correspondence.
If additional information is required, contact our Technical Service Department at
(800) 443-1689 or (800) 262-5006 inside California.
Randy E. Bénson
Corporate Quality Assurance Manager
LIBPC 0493
@nrimed on recveled paner
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QA Plan Description

The primary objective of FGL Environmental's quality assurance (QA) program is to ensure
that all data is scientifically valid, defensible and of known precision and accuracy. Relative
to the use for which the data are obtained, the data must be of sufficient known quality to
withstand scientific and legal chalienge

This manual describes the overall approach used by FGL Environmental to ensure that the
primary objective of the QA/QC program is met. It outlines quality control procedures to be
used with field and analytical methods. It also outlines the individual analysis data quality
objectives which will accomplish the primary objective. Detailed project-specific FGL
standard operating procedures to supplement this manual are provided whenever requested.

FGL's QA manual is based on the 16 essential elements contained in the U.S. Environmental
Protection Agency manual "Interim Guidelines and Specifications for Preparing Quality
Assurance Project Plans", QAMS-005/80.

As of the date of revision, this manual reflects the current quality assurance program in effect
and items in progress of being implemented.

References for this manual include field and laboratory methods published by the U.S.
Environmental Protection Agency and other agencies mainly through the following sources:

(1) "Standard Methods for the Analysis of Water and Wastewater", 17th Edition, 1990.

(2) "Methods for Chemical Analysis in Waters and Waste" (MCAWW) EPA-600/4-79-020

(3) "Methods for the Determination of Organic Compounds in Drinking Water", EPA
Method Book, EPA-600/4-88-039, December 1988.

(4) "Methods for the Determination of Organic Compounds in Drinking Water-Supplement
I'", EPA Method Book, EPA-600/4-90- 020, July 1990.

(5) "Methods for the Determination of Organic Compounds in Drinking Water-Supplement
II", EPA Method Book, EPA-600/4- 90-020, July 1990.

(6) "Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater",
EPA Method Book, EPA 600/4-82-057, July 1982.

(7) "Methods for Evaluating Solid Waste", EPA Method Book, SW- 846, rev. 3, and
Proposed Revisions.

(8) "Prescribed Procedures for Measurement of Radioactivity in Drinking Water", EPA
Method Book, EPA-600/4-80-032, August 1980.

(9) "Handbook for Sampling and Sample Preservation of Water and Wastewater", EPA
Method Book, EPA-600/4-82-029, September 1982.

(10) "Eastern Environmental Radiation Facility Radiochemistry Procedures Manual", EPA
Method Book, EPA 520/5-84-006, August 1984.

(11) "Environmental Measurements Laboratory Procedures", HASL-300, 27th Edition,
February 1992.
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Laboratory Organization and Responsibilities

Personnel of FGL Incorporated

Our commitment to providing a superior service requires the high caliber staff employed by
FGL. These professionals have considerable experience to meet the technical demand of

environmental analysis.

Santa Paula
Darrell H. Nelson, B.S.
Denis Barry, B.Comm.
Cheryl Long

Dudley S. Jayasinghe, Ph.D.

Kurt Wilkinson, B.S.
Roger Perry, B.A.
Eric Cotting, M.S.

Kurt Wilkinson, B.S.
Randy Johnson

Mike Schraml, B.S.
Darrell Shon, B.S.
Shelli Perry, B.S.
Christine Sullivan, B.S.
Christy Masyr, B.S.
Katy Prusso, B.S.

Neal Hutchison, B.S.
Mark Bolyanatz, B.S.
Rick Dotts, B.S.
Sarah Edmundson

Dudley S. Jayasinghe, Ph.D.

Pam Lascoe, B.S.
Juan M. Magana, B.S.
Roger Perry, B.S.

Michel Franco, B.A.
Laura Reed

Ricardo Sandoval, B.S.
Joan McKinney

Raquel Harvey
Janelle Nelson

George Trouw
Scott Bucy, B.S.
Carl Tashima
Jamie Johnson
Pete Munoz
Vickie Hengehold

Eric Cotting, M.S.
Gary Hornbeck
Eva Anda, Ph.D.

President & Lab Director
Marketing Director

Administrative Services Director

Technical Director

Quality Assurance Director
Health & Safety Officer
Radiation Safety Officer

Inorganic Lab Manager
Trace Metals Supervisor
Environmental Chemist
Environmental Chemist
Environmental Chemist
Wet Chemistry Supervisor
Environmental Chemist
Environmental Chemist

Organic Lab Manager

Environmental Chemist
Environmental Chemist
Environmental Chemist
Environmental Chemist
Environmental Chemist
Environmental Chemist
Environmental Chemist

Radioactivity Lab Manager
Lab Technician

Agricultural Lab Manager
Lab Technician

Bacteriologist
Bacteriologist

Field Services Director
Field Services/Agronomist
Field Services

Field Services

Field Services

Field Services

Computer Programmer
Computer Programmer
Computer Programmer
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Laboratory Organization and Responsibilities

Personnel continued

Santa Paula continued
Beverly Baca
Cindy Aguirre

Kristie Marlow
Tiffany Douglas
Martha Hamblin
Erin Hart
Tonya Lawson
Cathy Metelak
Shawn Parham
Vickie Taylor

Stacey Berrington
Gina Kolakowski, B.A.

Stockton
John Quinn, Ph.D.

Thomas M. Bartanen, M.S.

John Gregory B.S.
Alisha Tran B.S.
Hao Van Le, B.S.

Thomas M. Bartanen, M.S.

Cynthia Phipps B.S.
Madelyn Taasin
Brian Sims

Mark D. Brock
Patrick Wheeler

Joanna Culham
Amelia de la Cruz
Narine Sylvia

San Joaquin
Neil Jessup, B.S.

Accounting
Accounting

Customer Services Manager
Customer Services
Customer Services
Customer Services
Customer Services
Customer Services
Customer Services
Customer Services

Sample Receiving
Sample Receiving

Vice President & Lab Director
Quality Assurance Officer

Environmental Chemist
Environmental Chemist
Environmental Chemist

Environmental Chemist
Environmental Chemist
Technician
Technician

Field Services
Field Services

Office Manager

Customer Services
Customer Services

Agronomist/Field Service
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Laboratory Organization and Responsibilities

Key Personnel Qualification Surnmary - Santa Paula
Darrell H. Nelson

Current Responsibilities:
President and Lab Director
- To oversee all operational aspects of the Santa Paula and Stockton laboratories
- To guide and direct managers towards the corporation's goals
- To report to the Board of Directors and the stockholders

Work Experience:
Assistant Manager, FGL
- Chemical analysis of drinking and waste waters, soils and plant materials
- Supervision of a number of lab operations including work scheduling and field
- Customer Interface

Formal Education:
- B.S. (1970) in Soil and Water Science, University of California, Davis.

Continuing Education:

- University of Southern California (USC) School of Business Administration, "Customer
Service Management," April 1990.

- Hazardous Waste Operations and Emergency Response Training, OSHA 29 CFR
1910.120, 40 hr plus annual refresher.

- American Chemical Society (ACS), "Quality Assurance for Analytical Chemistry," Nov.
1991.

- University of California Davis (UCD), "Marketing Professional Services," Feb. 1988.

- University of California Davis (UCD), "Guerrilla Marketing," Feb. 1988.

- University of California Davis (UCD), "Enhancing Sales Skills," Feb. 1988.

- American Water Works Association, "Approved Water Sampling Procedures," March
1991.

- California Agricultural Leadership Program, 1976 - 1978.

- NPDES Requirements for Industrial and Construction Site Storm Water Discharges,
ASCE, Feb. 1992.

- Senate bill #198, compliance training (State Fund Insurance)

- Nevada Nuclear Associates, "Fundamentals of Radiochemistry"”, February 1994.

Memberships:
Professional:
- American Chemical Society
- American Water Works Association
- Association of California Testing Laboratories
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Laboratory Organization and Responsibilities
Key Personnel Qualification Summary - Santa Paula
Denis Barry

Current Responsibilities:
Marketing Director
- Responsible for marketing of FGL's services to city, county and state agencies in addition
to private companies
- Compilation and implementation of FGL's marketing plans
- Responsible for FGL's informational and promotional materials

Work Experience:
- 3 years experience in marketing analytical services
- Marketing consultancy experience focused on small to medium sized companies
- International programs targeted mainly at the European Economic Community for small
U.S. companies

Formal Education:
- B.Comm (Batchelor of Commerce), University College, Dublin, Ireland

Continuing Education:
- Computer Appreciation - Moorpark College, 1989

Memberships:
- Vice President - Irish American Club of Ventura County
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Laboratory Organization and Responsibilities

Key Personnel Qualification Summary - Santa Paula
Dudley S. Jayasinghe

Current Responsibilities:
Technical Director - Santa Paula
- Develop new methods and monitor and improve existing methods
- Provide guidance and technical expertise to analysts, review of data and client reports
- Consult with clients on specific needs

Work Experience:
- 6 years on gas chromatograph/mass spectrometer
- 1 year GC/MS
- 3 years as research officer
- 2 years teaching at undergraduate level

Formal Education:
- B.S. (1980) in Organic Chemistry with minor in Physics, University of Peradeniya, Sri
Lanka.
- Ph.D. (1989) in Analytical Chemistry with minor in Physical and Organic Chemistry,
Oregon State University.

Continuing Education:
- Post-Doctoral Research in soil chemistry August 1989 - Sept. 1990, Oregon State
University.

Memberships:
Professional:
- American Chemical Society
- Phi Lamda Upsilon Academic Honorarium
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Laboratory Organization and Responsibilities
Key Personnel Qualification Summary - Santa Paula
Kurt Wilkinson

Current Responsibilities:
Quality Assurance Director - Santa Paula
- Primarily responsible for FGL's Quality Assurance Program

Inorganic Lab Manager - Santa Paula

- Work scheduling and planning for Inorganic Lab
- Staff training and general management

- Client consultation on analysis needs

- Data interpretation

Work Experience:
- 8 years experience in environmental testing of drinking water, wastewater, hazardous
waste and air analysis
- Additional experience in agricultural testing of soils, plant tissue and food products

Formal Education:
- B.S. (1987) in Biochemistry, California Polytechnic State University, San Luis Obispo

Continuing Education:
- American Chemical Society (ACS), "Environmental Analytical Chemistry, Water and
Waste", Nov. 1991.
- American Chemical Society (ACS), "Gas Chromatography/Mass Spectrometry", April

1992.
- Halliburton NUS, "Solving the Mysteries, Collecting Environmental Samples", April 1992.

Memberships:
Professional:
- Association of California Testing Laboratories quality assurance/quality control committe
member.
- American Chemical Society (ACS)
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Laboratory Organization and Responsibilities
Key Personnel Qualification Summary - Santa Paula
Roger Perry

Current Responsibilities:
Health and Safety Officer
- Responsible for design and impiementation of FGL's Health and Safety programs
- Orgaanic Department Chemist

Experience:
- 11 years experience as an environmental analytical chemist
- Health and Safety regulations and compliance
- Handling accumulation and disposal of Hazardous Wastes and Radioactive Materials

Formal Education:
- B.A. (1982) in Chemistry, Sonoma State University, Sonoma, California

Continuing Education:
- Hazardous Waste Operations and Emergency Response Training, OSHA 29 CFR
1910.120, 40 hr plus annual refresher.
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Laboratory Organization and Responsibilities
Key Personnel Qualification Summary - Santa Paula
Eric Cotting

Current Responsibilities:
- Development and maintenance of FGL's Laboratory Information Management System
(LIMS)
- Training of personnel in the effective use of LIMS

Work Experience:
- Developed customized LIMS system for FGL :
- As research assistant with the University of Wisconsin, was involved in the modification of
an existing theoretical computational program designed to model quantum mechanical
properties of the Helium Atom

Formal Education:
- B.S. (1981) Chemistry, University of Alaska, Fairbanks, Alaska
- B.S. (1981) Math, University of Alaska, Fairbanks, Alaska
- B.S. (1981) Physics, University of Alaska, Fairbanks, Alaska
- M.S. (1987) Physical Chemistry, University of Wisconsin, Madison, Wisconsin

Continuing Education:
- Computer Networking Seminar: Santa Barbara, CA. January 1991
- Nevada Nuclear Associates,"Fundamentals of Radiochemistry", February 1994.
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Laboratory Organization and Responsibilities

Key Personnel Qualification Summary - Santa Paula
H. Neal Hutchison

Current Responsibilities:
Organic Lab Manager
- Organization of work flow in Organic Laboratory
- Personnel training, methods development, instrument troubleshooting
- Response to specific customer enquiries

Work Experience:
- 8 years experience in environmental organic analysis
- § years of supervisory and management roles in organic laboratory operations

Formal Education:
- B.S. (1984) in Chemical Engineering, University of Nevada, Reno.

Continuing Education:
- Extrel training course, "Operation of Extrel ELQ 400 GC/MS", 1986.
- HP short course, "Practical Capillary Chromatography", 1988.
- UCSB Extension, "Introduction to Hazardous Waste Management", 1990.
- Hazardous Waste Operations and Emergency Response Training, OSHA 29 CFR
1910.120, 40 hr plus annual refresher.

Memberships:
Professional:
- Bay Area Mass Spectrometrists (BAMYS)
- American Society of Mass Spectrometrists (ASMS)
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Laboratory Organization and Responsibilities

Key Personnel Qualification Summary - Santa Paula
Michel M. Franco

Current Responsibilities:
Radiochemistry Lab Manager
- Work scheduling, staff supervision for Radiochemistry Laboratory
- Personnel training, methods development, instrument troubleshooting
- Client interface and project management

Work Experience:
- 6 years experiencein radiochemical analysis, inorganic analysis and organic analysis for
TOX and TOC.
- Developed instrument analysis experiment for CSUN (1988)
- Sample trouble shooting, processing and department liason at Reference Laboratory
(1986)

Formal Education:
- B.A. (1990) Chemistry, California State University, Northridge

Continuing Education:
- Nevada Nuclear Associates, "Fundamentals of Radiochemistry"”, February 1994.
- Canberraa Industries Inc., "Environmental Radioactivity Quantification Workshop",

March 1994.
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Laboratory Organization and Responsibilities

Key Personnel Qualification Summary - Santa Paula
Ricardo Sandoval

Current Responsibilities:
Agriculture Lab Manager - Santa Paula
- Management of Agricultural Department
- Supevision and training of staff

Work Experience: ,
- 10 years experience in agricultural testing of soils and plant tissue
- Ranch and Nursery experience dealing with irrigation, pollution, and transplantation

Formal Education:
- B.S. (1985) in Crop Science and Technical Degree in Fruit Science, California Polytechnic
State University, San Luis Obispo.
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Laboratory Organization and Responsibilities

Key Personnel Qualification Summary - Stockton
John Quinn

Current Responsibilities:
Vice President and Lab Director - Stockton
- Management of the Stockton Laboratory
- Liason with Santa Paula (Corporate) on Stockton lab's performance, budgets and
financial results
Work Experience: -
- 11 years experience in environmental analysis for drinking water, wastewater, hazardous
waste and air samples
- Consultation with clients on analytical needs

Formal Education:
- B.A. (1965) in Chemistry, St. Peter's College
- C.Phil. (1972) in Organic Chemistry, U.C.L.A.
- Ph.D. (1973) in Organic Chemistry, U.C.L.A.

Continuing Education:
- CDFA, "Pesticide Residue Workshop." Feb. 1989, 1990, 1991, 1992.
- The Training Source, "Total Quality Management," Nov. 1991. - Coakley Analytical
Associates, "Quality Assurance Programs for Environmental Data," Aug. 1988.
- University of California Davis (UCD), "Marketing Professional Services," Feb. 1988.
- University of California Davis (UCD), "Guerrilla Marketing," Feb. 1988.
- University of California Davis (UCD), "Enhancing Sales Skills," Feb. 1988.
- Finnigan Institute "Principles of GC/MS," 1983.
- Halliburton NUS, "Solving the Mysteries, Collecting Environmental samples", April 1992.

Memberships:
Professional:
- Sigma Xi, Chemical Honors Fraternity
- American Chemical Society
- American Water Works Association
- Association of California Testing Laboratories
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Laboratory Organization and Responsibilities
Key Personnel Qualification Summary - Stockton
Thomas Bartanen

Current Responsibilities:
Quality Assurance Officer - Stockton
- Oversees Stockton laboratory's Quality Assurance Program
- Responsible for organic analysis on drinking water, wastewater, and hazardous waste
samples

Work Experience:
- Experience includes work in soil microbiology, toxicity and reservoir limnology
- Direct customer consultation on needs, concerns and complaints

Formal Education:
- B.S. (1980) in Environmental Science, Bradley University, Peoria, IL
- M.S. (1987) in Aquatic Ecology, University of Nevada, Las Vegas

Continuing Education:
- American Association of Technologists GC/MS Workshop-data interpretation
- CDFA - Pesticide Residue Workshop

Memberships:
Civic:
- SCA Inc. (Historical Society)
- Finnish American Home Association (FAHA)
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Laboratory Organization and Responsibilities
Key Personnel Qualification Summary - San Joaquin
Neil Jessup

Current Responsibilities:
Agronomist/Field service - Visalia
- Technical Representative - San Joaquin Valley
- Coordinating sampling and sample pick up in the South San Joaquin Valley
- Consultation with clients on sampling and analysis requirements
- Proposal preparation for contracts on environmental and agricultural testing

Work Experience:
- Ten years experience in areas of field service and sampling
- Considerable background in city, county, state and federal regulations for environmental
testing requirements

Formal Education:
- B.S. (1977) in Agronomy, California Polytechnic State University, San Luis Obispo

Continuing Education:
- OSHA 40 hour trained for hazardous waste and emergency response, confined space entry
and SCBA
- American Water Works Association, "Approved Water Sampling Procedures"”, March
1991.
- Halliburton NUS, "Solving the Mysteries, Collecting Environmental Samples", April 1992.

Memberships:
Professional:
- California Agriculture Production Consuitants Association (CAPCA)
Civic:
- Tulare County Hazardous Waste Advisory Committee
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Figure 4-1 Organization Chart - Santa Paula Laboratory

President & Laboratory Director

Darrell H. Nelson
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Marketing
Director
Denis Barry

Technical
Director

Dudley S. Jayasinghe

Quality Assurance
Director
Kurt Wilkinson

Administrative Serv.
Director
Cheryl Long

Customer Serv.
Manager
Kristie Marlow

Microbiology
Raquel Harvey

Field Services
Manager
George Trouw

Organic Lab
Manager
Neal Hutchison

Agriculture Lab
Manager
Ricardo Sandoval

Radiochemistry
Manager
Michel Franco

Accounting Serv.
Manager
Beverly Baca

Metals Lab
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Randy Johnson

Wet Chem Lab
Supervisor
Christine Sullivan
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igure 4-2 Organization Chart - Stockton Laboratory

Vice-President & Laboratory Director
John Quinn

Office Manager
Joanna Culham

Quality Assurance Officer
Thomas Bartanen
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Quality Assurance Objectives

The quality assurance objectives for accuracy, precision, and Detection Limits for Reporting
(DLR) are listed in Tables 5-1 (Drinking Water Methods), 5-2 (Wastewater / Hazardous Waste
Liquid Methods) and 5-3 (Solid Waste / Hazardous Waste Solids Methods).

Accuracy - is based on the recovery measurement of a target analyte after known addition to a
given sample or representative sample matrix (see section 14.2). Accuracy values are
expressed as the percent recovery of the known value, and serve as a reflection of the total
measurement error (random and systematic). The acceptance ranges for recovery
(%REC-AR) are used for data validation.

Precision - is based on the difference measurement of duplicate data points (see section 14.1).
Precision values are expressed as relative percent difference (RPD) and serve as a reflection of
the variability in measurement replication. Surrogates are not run in duplicate, so RPDs are
not applicable. The Maximum Acceptance Value for the RPD's (RPD-MAY) are used for data
validation.

Detection Limit for Reporting (DLR) - is the routine detection limit FGL uses for reporting
purposes. Detection limit studies are performed continually (see section 11.1.2.2) to ensure
that the objectives listed in this section are met or exceeded. Surrogates are required for
quality assurance purposes only. Therefore, DLR information is not necessary.

Completeness - FGL is currently introducing controls to document incomplete reports. These
are reports that are known to lack information at the time of delivery or reports where we are
notified by the client that information is not complete. Future QA manuals will have the
results for data completeness documented.

TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV ug/L
EPA Method 501.2
Bromodichloromethane 70-130 20 0.5
Bromoform 70-130 20 0.5
Chloroform 70-130 20 0.5
Dibromochloromethane 70-130 20 0.5
EPA Method 502.2
Surrogates
BFB 70-130 N/A N/A
Fluorobenzene 70-130 N/A N/A
Chlorofluorobenzene 70-130 N/A N/A
Analytes
Benzene 37-151 30 0.5
Bromobenzene 50-150 30 0.5
Bromochloromethane 50-150 30 0.5
Bromodichloromethane 35-155 30 0.5
Bromoform 45-169 30 0.5
Bromomethane D-242 30 0.5
n-Butylbenzene 50-150 30 0.5
sec-Butylbenzene 50-150 30 0.5
tert-Butylbenzene 50-150 30 0.5
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Quality Assurance Objectives

TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods

ACCURACY PRECISION DLR

CONSTITUENT % REC-AR RPD-MAYV ug/L
Method EPA 502.2 continued

Carbon tetrachloride 70-140 30 0.5
Chlorobenzene 37-160 30 0.5
Chloroethane 14-320 30 0.5
Chloroform 51-128 30 0.5
Chloromethane D-273 30 0.5
2-Chlorotoluene 50-150 30 0.5
4-Chlorotoluene 50-150 30 0.5
DBCP 50-150 30 0.5
Dibromochloromethane 53-149 30 0.5
1,2-Dibromoethane 50-150 30 0.5
Dibromomethane 50-150 30 0.5
1,2-Dichlorobenzene 50-150 30 0.5
1,3-Dichlorobenzene 50-150 30 0.5
1,4-Dichlorobenzene 50-150 30 0.5
Dichlorodifluoromethane 50-150 30 0.5
1,1-Dichloroethane 59-155 30 0.5
1,2-Dichloroethane 49-155 30 0.5
1,1-Dichloroethylene D-234 30 0.5
cis-1,2-Dichloroethylene 50-150 30 0.5
trans-1,2-Dichloroethyliene 54-156 30 0.5
1,2-Dichloropropane D-210 30 0.5
1,3-Dichloropropane 50-150 30 0.5
2,2-Dichloropropane 50-150 30 0.5
1,1-Dichloropropene 50-150 30 0.5
cis-1,3-Dichloropropene D-227 30 0.5
trans-1,3-Dichloropropene 17-183 30 0.5
Ethylbenzene 37-162 30 0.5
Hexachlorobutadiene 50-150 30 0.5
Isopropylbenzene 50-150 30 0.5
p-Isopropylitoluene 50-150 30 0.5
Methylene Chloride D-221 30 0.5
Naphthalene 50-150 30 0.5
n-Propylbenzene 50-150 30 0.5
Styrene 50-150 30 0.5
1,1,1,2-Tetrachloroethane 50-150 30 0.5
1,1,2,2-Tetrachloroethane 46-157 30 0.5
Tetrachloroethylene 64-148 30 0.5
Toluene 47-163 30 0.5
1,2,3-Trichlorobenzene 50-150 30 0.5
1,2,4-Trichlorobenzene 50-150 30 0.5
1,1,1-Trichloroethane 52-150 30 0.5
1,1,2-Trichloroethane 71-157 30 0.5
Trichloroethylene 71-157 30 0.5
Trichlorofluoromethane 17-181 30 0.5
1,2,3-Trichloropropane 50-150 30 0.5
1,1,2-Trichlorotrifluoroeth 50-150 30 0.5
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Quality Assurance Objectives

TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV ug/L
Method EPA 502.2 continued
1,2,4-Trimethylbenzene 52-150 30 0.5
1,3,5-Trimethylbenzene 50-150 30 0.5
Vinyl Chloride D-251 30 0.5
Xylenes m,p 50-150 30 0.5
Xylenes o 50-150 30 0.5
Method EPA 504
DBCP 70-130 30 0.02
EDB 70-130 30 0.01
Method EPA 505
Alachlor 50-150 30 0.2
Aldrin 42-122 30 0.01
Chlordane 45-119 30 0.1
Dieldrin 36-146 30 0.01
Endrin 30-147 30 0.01
Heptachlor 34-111 30 0.01
Heptachlor Epoxide 37-142 30 0.01
Hexachlorobenzene 50-150 30 0.01
Lindane 32-127 30 0.05
Methoxychlor 50-150 30 0.1
Toxaphene 41-126 30 0.5
PCB 1016 50-114 30 0.3
PCB 1221 15-178 30 0.3
PCB 1232 10-215 30 0.3
PCB 1242 39-150 30 0.3
PCB 1248 38-158 30 0.3
PCB 1254 29-131 30 0.3
PCB 1260 8-127 30 0.3
Method EPA 507
Surrogates
1,3-Dimethyl-2-nitrobenzene 53-105 N/A N/A
9-Nitroanthracene 50-134 N/A N/A
Analytes
Alachlor 70-130 30 1
Atrazine 70-130 30 1
Bromocil 70-130 30 5
Butachlor 70-130 30 1
Diazinon 70-130 30 2
Dimethoate 70-130 30 2
Metolachlor 70-130 30 1
Metribuzin 70-130 30 0.1
Molinate 70-130 30 2
Prometryne 70-130 30 2
Propachlor 70-130 30 1
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Quality Assurance Objectives

TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods

' ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV ug/L
Method EPA 507 continued
Simazine 70-130 30 1
Thiobencarb 70-130 30 1
Method EPA 508
Surrogate :
Hexachlorobenzene 70-130 N/A N/A
Analytes
Chlorothalonil 70-130 30 0.2
PCB 1016 50-114 30 0.08
PCB 1221 15-178 30 0.2
PCB 1232 10-215 30 0.2
PCB 1242 39-150 30 0.2
PCB 1248 38-158 30 0.1
PCB 1254 29-131 30 0.1
PCB 1260 8-127 30 0.2
Method EPA 508A
PCB's as Decachlorobiphenyi 70-130 30 0.2
Method EPA 510
Bromodichloromethane 70-130 30 0.5
Bromoform 70-130 30 0.5
Chloroform 70-130 30 0.5
Dibromochloromethane 70-130 30 0.5
Method EPA 515.1
Surrogate
2,4-DCAA 30-150 N/A N/A
Analytes
Bentazon 30-150 30 2
Chloramben 30-150 30 1
2,4-D 30-150 30 2
2,4-DB 30-150 30 2
Dalapon 30-150 30 2
Dicamba 30-150 30 5
Dichloroprop 30-150 30 2
Dinoseb 30-150 30 1
Pentachlorophenoi 30-150 30 0.2
Picloram 30-150 30 1
2,4,5-T 30-150 30 1
2,4,5-TP (Silvex) 30-150 30 1
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Quality Assurance Objectives

TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV ug/L
Method EPA 524.2
Surrogates
1,2-Dichloroethane-d4 76-114 N/A N/A
Toluene-d8 88-110 N/A N/A
BFB 86-115 N/A . N/A
Analytes
Acetone 50-150 30 0.5
Benzene 37-151 30 0.5
Bromobenzene 50-150 30 0.5
Bromochloromethane 50-150 30 0.5
Bromodichloromethane 35-155 30 0.5
Bromoform 45-169 30 0.5
Bromomethane D-242 30 0.5
2-Butanone (MEK) 50-150 30 0.5
n-Butylbenzene 50-150 30 0.5
sec-Butylbenzene 50-150 30 0.5
tert-Butylbenzene 50-150 30 0.5
Carbon disulfide 50-150 30 0.5
Carbon tetrachloride 70-140 30 0.5
Chlorobenzene 37-160 30 0.5
Chloroethane 14-230 30 0.5
Chloroform 51-138 30 0.5
Chloromethane D-273 30 0.5
2-Chlorotoluene 50-150 30 0.5
4-Chlorotoluene 50-150 30 0.5
Dibromochloromethane 53-149 30 0.5
1,2-Dibromoethane (EDB) 50-150 30 0.5
Dibromomethane 50-150 30 0.5
1,2-Dibromo-3-chloropropane 50-150 30 0.5
1,2-Dichlorobenzene 50-150 30 0.5
1,3-Dichlorobenzene 50-150 30 0.5
1,4-Dichiorobenzene 50-150 30 0.5
Dichlorodifluoromethane 50-150 30 0.5
1,1-Dichloroethane 59-155 30 0.5
1,2-Dichloroethane 49-155 30 0.5
1,1-Dichloroethylene D-234 30 0.5
cis-1,2-Dichloroethylene 50-150 30 0.5
trans-1,2-Dichloroethylene 54-156 30 0.5
1,2-Dichloropropane D-210 30 0.5
1,3-Dichloropropane 50-150 30 0.5
2,2-Dichloropropane 50-150 30 0.5
1,1-Dichloropropene 50-150 30 0.5
cis-1,3-Dichloropropene D-227 30 0.5
trans-1,3-Dichloropropene 17-183 30 0.5
Ethylbenzene 37-162 30 0.5
Hexachlorobutadiene 50-150 30 0.5
2-Hexanone 50-150 30 0.5
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TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV ug/L
Method EPA 524.2 continued
Isopropylbenzene 50-150 30 0.5
p-Isopropyltoluene 50-150 30 0.5
Methylene chloride D-221 30 0.5
4-Methyl-2-pentanone (MIBK) 50-150 30 0.5
Naphthalene 50-150 30 0.5
n-Propylbenzene 50-150 30 0.5
Styrene 50-150 30 0.5
1,1,1,2-Tetrachloroethane 50-150 30 0.5
1,1,2,2-Tetrachloroethane 46-157 30 0.5
Tetrachloroethylene 64-148 30 0.5
Toluene 47-163 30 0.5
1,2,3-Trichlorobenzene 50-150 30 0.5
1,2,4-Trichlorobenzene 50-150 30 0.5
1,1,1-Trichloroethane 52-162 30 0.5
1,1,2-Trichloroethane 52-150 30 0.5
Trichloroethylene 71-157 30 0.5
Trichlorofluoromethane 17-181 30 0.5
1,2,3-Trichloropropane 50-150 30 0.5
1,1,2-Trichlorotrifluoroeth 50-150 30 0.5
1,2,4-Trimethylbenzene 50-150 30 0.5
Vinyl acetate 50-150 30 0.5
Vinyl chloride D-251 30 0.5
Xylenes m,p 50-150 30 0.5
Xylenes o 50-150 30 0.5
Method EPA 525
Surrogate
Perylene-d12 50-150 N/A N/A
Analytes
Acenaphthylene 50-150 30 1
Anthracene 50-150 30 1
Benzo(a)anthracene 50-150 30 1
Benzo(b)fluoranthene 50-150 30 1
Benzo(k)fluoranthene 50-150 30 1
Benzo(g,h,i)perylene 50-150 30 1
Benzo(a)pyrene 50-150 30 0.1
Butylbenzylphthalate 50-150 30 1
Chrysene 50-150 30 1
Dibenzo(a,h)anthracene 50-150 30 1
Dimethylphthalate 50-150 30 1
Diethylphthalate 50-150 30 1
Di-n-butylphthalate 50-150 30 1
bis(2-Ethylhexyl)adipate 50-150 30 1
bis(2-Ethylhexyl) phthalate 29-137 30 3
Fluorene 50-150 30 1
Hexachlorobenzene 50-150 30 1
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Quality Assurance Objectives

TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV ug/L
Method EPA 525 continued
Hexachlorocyclopentadiene 50-150 30 1
Indeno(1,2,3-c,d)pyrene 50-150 30 1
Pentachlorophenol 50-150 30 4
Phenanthrene 50-150 30 1
Pyrene 50-150 30 1
Method EPA 531.1
Surrogate
BDMC 70-130 N/A N/A
Analytes
Aldicarb 70-130 30 3
Aldicarb Sulfone 70-130 30 3
Aldicarb Sulfoxide 70-130 30 3
Carbofuran 70-130 30 5
Carbaryl 70-130 30 5
3-Hydroxycarbofuran 70-130 30 10
Methiocarb 70-130 30 10
Methomyl 70-130 30 5
1-Napthol 70-130 30 5
Oxymal 70-130 30 5
Propoxur 70-130 30 5
Method EPA 547
Glyphosate 70-130 20 20
Method EPA 548
Endothall 70-130 20 40
Method EPA 549
Diquat 70-130 20
Paraquat 70-130 20
Method EPA 550.1
Acenaphthene 70-130 20 3
Acenaphthylene 70-130 20 2
Anthracene 70-130 20 0.1
Benzo(a)anthracene 70-130 20 0.1
Benzo(a)pyrene 70-130 20 0.1
Benzo(b)fluoranthene 70-130 20 0.2
Benzo(g,h,i)perylene 70-130 20 0.1
Benzo(k)fluoranthene 70-130 20 0.1
Chrysene 70-130 20 0.1
Dibenzo(a,h)anthracene 70-130 20 0.3
Fluoranthene 70-130 20 2
Fluorene 70-130 20 2
Indeno(1,2,3-c,d)pyrene 70-130 20 0.1
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TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV ug/L
Method EPA 550.1 continued
1-Methylnaphthalene 70-130 20 2
2-Methyinaphthalene 70-130 20 2
Naphthalene 70-130 20 2
Phenanthrene 70-130 20 2
Pyrene 70-130 20 0.1
Method EPA 552
Bromochloroacetic acid 70-130 20 1
Dibromoacetic acid 70-130 20 1
Dichloroacetic acid 70-130 20 1
2,4-Dichlorophenol 70-130 20 1
Monobromoacetic acid 70-130 20 1
Monochloroacetic acid 70-130 20 1
Trichloroacetic acid 70-130 20 1
2,4,6-Trichlorophenol 70-130 20 1
ACCURACY PRECISION DLR
CONSTITUENT Method % REC-AR RPD-MAV mg/L
Inorganic Chemicals
Acidity 305.1 N/A 20 1
Alkalinity (as CaCO3) 310.0 N/A 20 1
Bicarbonate 310.1 N/A 20 1
BOD 405.1 80-120 20 2
Bromide 300.0 80-120 20 0.5
Carbon Dioxide SM4500C N/A 20 1
Carbonate 310.1 N/A 20 1
COD 410.2 75-125 20 4
Chloride 300.0 80-120 20 1
Chlorine Residual 330.2 N/A 20 0.1
Chlorine Residual 330.3 N/A 20 0.1
Color 110.3 N/A 20 3 units
Electrical Conductivity 120.1 80-120 20 1 umbhos
Cyanide, Total 335.2 75-125 20 0.01
Fluoride by electrode 340.2 80-120 20 0.1
Hydroxide 310.0 N/A 20 1
MBAS 425.1 70-130 20 0.05
Nitrogen
Ammonia 350.1 80-120 20 1
Nitrate 300.0 80-120 20 0.1
Nitrite 300.0 80-120 20 0.1
Nitrate 353.2 80-120 20 0.1
Nitrite 353.2 80-120 20 0.1
Total Kjeldahl 351.2 80-120 20 1
Odor 140.1 N/A 20 1 TON
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TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods
ACCURACY PRECISION DLR

CONSTITUENT Method % REC-AR RPD-MAV  mg/L
Inorganic Chemical EPA Methods continued
Oil and Grease 413.1 N/A 20 3
Oxygen, dissolved 360.1 N/A 20 0.5
pH 150.1 N/A 20 N/A
Phenols 420.1 75-125 20. 0.1
Phosphorous )

Phosphate 300.0 80-120 20 0.1

Total 365.4 75-125 20 0.1
Solids/Residue

Filterable (TDS) 160.1 NA 20 40

Non-filterable (TSS) 160.2 NA 20 10

Total 160.3 NA 20 40

Volatile 160.4 NA 20 40

Settleable 160.5 NA 20 0.1 ml/L
Sulfate 300.0 80-120 20 1
Sulfide

Total 376.2 N/A 20 0.1

Dissolved 376.2 N/A 20 0.1
Sulfite 3771 N/A 20 0.1
Tannin & Lignin SMS5500B N/A 20 1
Titration - pH adjust. N/A N/A 20 1
Turbidity 180.1 N/A 20 0.2 NTU

ACCURACY PRECISION DLR

CONSTITUENT Method % REC-AR RPD-MAV mg/L
Trace Metals
Aluminum 200.9 75-125 20 20
Aluminum 200.8 75-125 20 5
Antimony 200.9 75-125 20 5
Antimony 200.8 75-125 20 0.5
Arsenic 200.9 75-125 20 2
Arsenic 200.8 75-125 20 2
Barium 200.7 80-120 20 20
Barium 200.8 75-125 20 0.5
Beryllium 200.9 75-125 20 1
Beryllium 200.8 75-125 20 0.5
Boron 200.7 80-120 20 0.1 mg/L
Boron 200.8 75-125 20 0.01 mg/L
Cadmium 200.9 75-125 20 1
Cadmium 200.8 75-125 20 0.5
Calcium 200.7 80-120 20 1 mg/L
Chromium 200.9 75-125 20 5
Chromium 200.8 75-125 20 2
Chromium VI 7196 D-120 20 10
Cobalt 200.7 80-120 20 50
Cobalt 200.8 75-125 20 0.5
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TABLE 5-1 Quality Assurance Objectives for Drinking Water Methods

CONSTITUENT

Trace Metals continued

Copper
Copper
Iron

Lead

Lead
Lithium
Magnesium
Manganese
Manganese
Mercury
Mercury
Molybdenum
Molybdenum
Nickel
Nickel
Potassium
Selenium
Selenium
Silica
Silver
Silver
Sodium
Strontium
Thallium
Thallium
Tin
Uranium
Vanadium
Zinc

Zinc

CONSTITUENT
Radiochemistry EPA Methods

Gross Alpha
Gross Beta
Radon
Strontium 90
Total Radium
Tritium
Uranium

Method

200.7
200.8
200.7
200.9
200.8
SM3500L
200.7
200.7
200.8
245.1
245.2
200.7
200.8
200.7
200.8
200.7
200.9
200.8
200.7
200.9
200.8
200.7
200.7
200.9
200.8
200.9
200.7
200.7
200.7
200.8

Method

900.0
900.0
913.0
905.0
900.1
906.0
908.0

ACCURACY
% REC-AR

80-120
75-125
80-120
75-125
75-125
80-120
80-120
80-120
75-125
75-125
75-125
80-120
75-125
80-120
75-125
80-120
75-125
75-125
80-120
75-125
75-125
80-120
80-120
75-125
75-125
75-125
80-120
80-120
80-120
75-125

ACCURACY
% REC-AR

80-120
80-120
80-120
80-120
80-120
80-120
80-120

PRECISION
RPD-MAV

20

PRECISION
RPD-MAV

DLR
ug/L

50

2

50

5

0.5

10

1 mg/L
30

oNo~m=oo
v-tgv—t
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Quality Assurance Objectives

TABLE 5-2 Quality Assurance Objectives for Wastewater / Hazardous Waste Liquid Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAY ug/L
Method EPA 601/8010
Surrogates
BFB 50-150 N/A N/A
Fluorobenzene 50-150 N/A N/A
Chlorofluorobenzene 50-150 N/A N/A
Analytes
Bromodichloromethane 42-172 20 0.5
Bromoform 13-159 20 0.5
Bromomethane D-144 20 0.5
Carbon tetrachloride 43-143 20 0.5
Chlorobenzene 38-150 20 0.5
Chloroethane 46-137 20 0.5
Chloroform 49-133 20 0.5
Chloromethane D-193 20 0.5
Dibromochloromethane 24-191 20 0.5
1,2-Dichlorobenzene D-208 20 0.5
1,3-Dichlorobenzene 7-187 20 0.5
1,4-Dichlorobenzene 42-143 20 0.5
Dichlorodifluoromethane 50-150 20 0.5
1,1-Dichloroethane 47-132 20 0.5
1,2-Dichloroethane 51-147 20 0.5
1,1-Dichloroethylene 28-167 20 0.5
trans-1,2-Dichloroethylene 38-155 20 0.5
1,2-Dichloropropane 44-156 20 0.5
cis-1,3-Dichloropropene 22-178 20 0.5
trans-1,3-Dichloropropene 22-178 20 0.5
Methylene chloride 25-162 20 0.5
1,1,2,2-Tetrachloroethane 50-150 20 0.5
Tetrachloroethylene 26-162 20 0.5
1,1,1-Trichloroethane 41-138 20 0.5
1,1,2-Trichloroethane 39-139 20 0.5
Trichloroethylene 81-119 20 0.5
Trichlorofluoromethane 21-156 20 0.5
Vinyl chloride 28-163 20 0.5
Method EPA 8015SM TPH (purgeable)
Gas 50-150 40.0 500
Method EPA 8015M TPH (extractable)
Crude oil 50-150 40.0 500
Diesel fuel 50-150 40.0 500
Hydraulic oil 50-150 40.0 500
Jet fuel 50-150 40.0 500
Stoddard solvent 50-150 40.0 500

Waste oil 50-150 40.0 2000
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Quality Assurance Objectives

TABLE 5-2 Quality Assurance Objectives for Wastewater / Hazardous Waste Liquid Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV ug/L
Method EPA 602/8020
Surrogates
BFB 50-150 N/A N/A
Analytes
Benzene 78-133 20 0.3
Chlorobenzene 73-132 20 0.3
1,2-Dichlorobenzene 64-143 20 0.3
1,3-Dichlorobenzene 61-150 20 0.3
1,4-Dichlorobenzene 61-151 20 0.3
Ethylbenzene 75-129 20 0.3
Toluene 61-164 20 0.3
Xylene, o 69-137 20 0.3
Xylene, p 71-135 20 0.3
Xylene, m 68-133 20 0.3
Method EPA 604/8040 (analyzed by method 625/8270)
2-Chlorophenol 23-134 30 10
2,4-Dichlorophenol 39-135 30 10
2,4-Dimethylphenol 42-109 30 10
4,6-Dinitro-o-cresol D-181 30 50
2,4-Dinitrophenol D-191 30 50
2-Methylphenol 50-150 30 10
4-Methylphenol 50-150 30 10
2-Nitrophenol 29-182 30 10
4-Nitrophenol 29-182 30 50
p-Chloro-m-cresol 22-147 30 20
Pentachlorophenol 14-176 30 50
Phenol 5-112 30 10
2,4,5-Trichloropheénol 37-144 30 10
2,4,6-Trichlorophenol 37-144 30 10
Method EPA 608/8080
Surrogates
Hexachlorobenzene 26-116 N/A N/A
Dibutylchlorendate 44-125 N/A N/A
Analytes
Aldrin 20-123 30 0.2
Alpha BHC 37-134 30 0.2
Beta BHC 17-147 30 0.2
Delta BHC 19-140 30 0.2
Chlordane 45-119 30 0.2
o,p - DDD 31-141 30 0.2
p,p - DDD 31-141 30 0.2
o,p - DDE 30-145 30 0.2
p,p - DDE 30-145 30 0.2
o,p - DDT 25-160 30 0.2
p,p - DDT 70-160 30 0.2
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Quality Assurance Objectives

TABLE 5-2 Quality Assurance Objectives for Wastewater / Hazardous Waste Liquid Methods

. ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV ug/L
Method EPA 608/8080 continued
Dieldrin 47-126 30 0.2
Endosuifan I 45-153 30 0.2
Endosulfan II D-202 30 0.2
Endosulfan suifate 26-144 30 0.2
Endrin 30-147 30 0.2
Endrin aldehyde 50-150 30 0.2
Heptachlor 25-133 30 0.2
Heptachlor epoxide 37-142 30 0.2
Lindane 81-119 30 0.2
Methoxychlor 50-150 30 0.5
Toxaphene 41-126 30 5
PCB 1016 50-114 30 2
PCB 1221 15-178 30 2
PCB 1232 10-215 30 2
PCB 1242 39-150 30 2
PCB 1248 38-158 30 2
PCB 1254 29-131 30 2
PCB 1260 8-127 30 2
Method EPA 610/8310
Acenaphthene 70-130 20 3
Acenaphthylene 70-130 20 2
Anthracene 70-130 20 0.1
Benzo(a)anthracene 70-130 20 0.1
Benzo(b)fluoranthene 70-130 20 0.2
Benzo(k)fluoranthene 70-130 20 0.1
Benzo(g,h,i)perylene 70-130 20 0.1
Benzo(a)pyrene 70-130 20 0.2
Chrysene 70-130 20 0.1
Dibenzo(a,h)anthracene 70-130 20 0.3
Fluoranthene 70-130 20 2
Fluorene 70-130 20 2
Indeno(1,2,3-c,d)pyrene 70-130 20 0.1
Naphthalene 70-130 20 2
Phenanthrene 70-130 20 2
Pyrene 70-130 20 0.1
Method EPA 614/8140
Surrogates
1,3-Dimethyi-2-nitrobenzene 50-150 N/A N/A
9-Nitroanthracene 50-150 N/A N/A
Analytes
Azinphos methyi 50-150 30 2
Bolstar 50-150 30 2
Chlorpyrifos 50-150 30 2
Coumaphos 50-150 30 2
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Quality Assurance Objectives

TABLE 5-2 Quality Assurance Objectives for Wastewater / Hazardous Waste Liquid Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV ug/L
Method EPA 614/8140 continued
Demeton-o,s 50-150 30 2
Diazinon 50-150 30 2
Dichlorvos 50-150 30 2
Disulfoton 50-150 30 2
Ethion 50-150 30 2
Ethoprop 50-150 30 2
Fensuifoton 50-150 30 2
Fenthion 50-150 30 2
Malathion 50-150 30 2
Merphos 50-150 30 2
Mevinphos 50-150 30 2
Naled 50-150 30 2
Parathion, ethyl 50-150 30 2
Parathion, methyl 50-150 30 2
Phorate 50-150 30 2
Ronnel 50-150 30 2
Stirophos 50-150 30 2
Tokuthion 50-150 30 2
Trichlornate 50-150 30 2
Method EPA 615/8150
Surrogate
2,4-DCAA 30-150 N/A N/A
Analytes
Bentazon 30-150 30 20
Chloramben 30-150 30 10
2,4-D 30-150 30 100
Dalapon 30-150 30 10
2,4-DB 30-150 30 100
Dicamba 30-150 30 10
Dichlorprop 30-150 30 20
Dinoseb 30-150 30 10
Pentachlorophenol 30-150 30 10
Picloram 30-150 30 10
2,4,5-T 30-150 30 10
2,4,5-TP (Silvex) 30-150 30 10
Method EPA 624/8240
Surrogates
1,2-Dichloroethane-d4 76-114 30 N/A
Toluene-d8 88-110 30 N/A
BFB 86-115 30 N/A
Analytes
Acetone 50-150 30 10
Acrolein 50-150 30 100

Acrylonitrile 50-150 30 100
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TABLE 5-2 Quality Assurance Objectives for Wastewater / Hazardous Waste Liquid Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV ug/L
Method EPA 624/8240 continued
Benzene 37-151 30 0.5
Bromodichloromethane 35-155 30 1
Bromoform 45-169 30 1
Bromomethane D-242 30 1
Carbon disulfide 50-150 30 5
Carbon tetrachloride 70-140 30 0.5
Chlorobenzene 37-160 30 0.5
Chloroethane 14-230 30 1
2-Chloroethylvinyl ether 50-150 30 10
Chloroform 51-138 30 0.5
Chloromethane D-273 30 1
Dibromochloromethane 53-149 30 1
1,2-Dichlorobenzene 50-150 30 1
1,3-Dichlorobenzene 50-150 30 1
1,4-Dichlorobenzene 50-150 30 1
Dichlorodifuoromethane 50-150 30 0.5
1,1-Dichloroethane 59-155 30 1
1,2-Dichloroethane 49-155 30 1
1,1-Dichloroethylene D-234 30 1
trans-1,2-Dichloroethylene 54-156 30 1
1,2-Dichloropropane D-210 30 1
cis-1,3-Dichloropropene D-227 30 2
trans-1,3-Dichloropropene 17-183 30 1
Ethanol 50-150 30 5000.
Ethylbenzene 37-162 30 0.5
2-Hexanone 50-150 30 5
Methylene chloride D-221 30 0.5
2-Butanone (MEK) 50-150 30 10
4-Methyl-2-pentanone (MIBK) 50-150 30 5
Styrene 50-150 30 1
1,1,2,2-Tetrachloroethane 46-157 30 1
Tetrachloroethylene 64-148 30 1
Toluene 47-163 30 0.5
1,1,1-Trichloroethane 52-162 30 0.5
1,1,2-Trichloroethane 52-150 30 0.5
Trichloroethylene 71-157 30 1
Trichlorofluoromethane 17-181 30 1.5
Vinyl acetate 50-150 30 100
Vinyl chloride D-251 30 0.5
Xylenes 50-150 30 1
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Quality Assurance Objectives

TABLE 5-2 Quality Assurance Objectives for Wastewater / Hazardous Waste Liquid Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV ug/L
Method EPA 625/8270
Surrogates
2-Fluorobiphenyl 43-106 30 N/A
Nitrobenzene-d5 39-98 30 N/A
p-Terphenyl-d14 62-114 30 N/A
2-Fluorophenol 21-100 30 N/A
Phenol-d6 10-94 30 N/A
2,4,6-Tribromophenol 11-100 30 N/A
Analytes
Acenaphthene 36-130 30 10
Acenaphthylene 33-145 30 10
Aniline 50-150 30 50
Anthracene 27-133 30 10
Benzo(a)anthracene 33-143 30 10
Benzo(a)pyrene 17-163 30 10
Benzo(b)fluoranthene 24-159 30 10
Benzo(k)fluoranthene 11-162 30 10
Benzo(g,h,i)perylene D-219 30 10
Benzylalcohol 50-150 30 20
bis(2-Chloroethoxy)methane 33-184 30 10
bis(2-Chloroethyl)ether 12-158 30 10
bis(2-Chloroisopropyl)ether 36-166 30 10
bis(2-Ethylhexly)phthalate 29-137 30 10
4-Bromophenylphenylether 65-114 30 10
Butylbenzylphthalate D-152 30 10
Chloroaniline 50-150 30 10
Chloronaphthalene 60-180 30 10
Chlorophenylphenylether 25-158 30 10
Chrysene 17-168 30 10
Dibenzo(a,h)anthracene D-227 30 10
Dibenzofuran 50-150 30 10
1,2-Dichlorobenzene 32-129 30 10
1,3-Dichlorobenzene D-172 30 10
1,4-Dichlorobenzene 33-114 30 10
3,3'-Dichlorbenzidine 8-213 30 20
Diethylphthalate D-114 30 10
Dimethylphthalate D-112 30 10
Di-n-butylphthalate 1-118 30 10
2,4-Dinitrotoluene 37-111 30 10
2,6-Dinitrotoluene 50-158 30 10
Di-n-octylphthalate 4-146 30 10
Fluoranthene 26-137 30 10
Fluorene 59-121 30 10
Hexachlorobenzene 50-150 30 10
Hexachlorobutadiene 24-116 30 10
Hexachlorocyclopentadiene 50-150 30 10

Hexachloroethane 40-113 30 10
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TABLE 5-2 Quality Assurance Objectives for Wastewater / Hazardous Waste Liquid Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV ug/L
Method EPA 625/8270 continued
Indeno(1,2,3-c,d)pyrene 50-150 30 10
Isophorone 21-196 30 10
2-Methylnaphthaiene 50-150 30 10
Naphthalene 21-133 30 10
Nitrobenzene 35-180 30 10
N-Nitrosodimethylamine 50-150 30 10
N-Nitrosodi-N-propylamine D-112 30 10
N-Nitrosodiphenylamine 50-150 30 10
2-Nitroanaline 50-150 30 50
3-Nitroanaline 50-150 30 50
4-Nitroanaline 50-150 30 50
Phenanthrene 54-120 30 10
Pyrene 73-119 30 10
1,2,4-Trichlorbenzene 35-122 30 10
2-Chlorophenol 27-143 30 10
2,4-Dichlorophenol 39-135 30 10
2,4-Dimethylphenol 42-109 30 10
4,6-Dinitro-o-cresol D-181 30 50
2,4-Dinitrophenol D-191 30 50
2-Methyiphenol 50-150 30 10
4-Methylphenol 50-150 30 10
2-Nitrophenol 29-182 30 10
4-Nitrophenol D-53 50 50
p-Chloro-m-cresol 22-147 30 20
Pentachlorophenol D-112 30 50
Phenol D-82 30 10
2,4,5-Trichlorophenol 50-150 30 10
2,4,6-Trichlorophenol 37-144 30 10
Method EPA 632
Barban 30-150 30 0.5
Carbaryl 30-150 30 0.2
Carbofuran 30-150 30 30
Chlorpropham 30-150 30 0.3
Diuron 30-150 30 0.1
Fluometuron 30-150 30 100
Linoron 30-150 30 0.1
Methiocarb 30-150 30 0.2
Methomyl 30-150 30 100
Monuron 30-150 30 0.1
Neburon 30-150 30 0.1
Oxamyl 30-150 30 100
Propham 30-150 30 0.7
Propoxur 30-150 30 1
Sidoron 30-150 30 1
Swep 30-150 30 2
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TABLE 5-2 Quality Assurance Objectives for Wastewater / Hazardous Waste Liquid Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAYV ug/L,
Method EPA 415.1/9060
TOC 80-120 20 0.5 mg/L
Method EPA 9020
TOX 80-120 20 0.5
Method EPA 418.1
TRPH-By IR 50-150 20 0.5 mg/L
ACCURACY PRECISION DLR
CONSTITUENT Method % REC-AR RPD-MAV mg/L,
Inorganic Chemicals
Acidity 305.1 N/A 20 1
Alkalinity (as CaCO3) 310.0 N/A 20 1
Bicarbonate 310.1 N/A 20 1
BOD 405.1 80-120 20 2
Bromide 360.0 80-120 20 0.5
Carbon Dioxide SM4500C N/A 20 1
Carbonate 310.1 N/A 20 1
CcOoDb 410.2 75-125 20 4
Chloride 300.0 80-120 20 1
Chlorine Residual 330.2 N/A 20 0.1
Chlorine Residual 330.3 N/A 20 0.1
Color 110.3 N/A 20 3 units
Electrical Conductivity 120.1 80-120 20 1 umbhos
Cyanide, Total 335.2 75-125 20 0.01
Fluoride by electrode 340.2 80-120 20 0.1
Hydroxide 310.0 N/A 20 1
MBAS 425.1 70-130 20 0.05
Nitrogen
Ammonia 350.1 80-120 20 1
Nitrate 300.0 80-120 20 0.1
Nitrite 300.0 80-120 20 0.1
Nitrate 353.2 80-120 20 0.1
Nitrite 353.2 80-120 20 0.1
Total Kjeldahl 351.2 80-120 20 1
Odor 140.1 N/A 20 1 TON
Oil and Grease 413.1 N/A 20 3
Oxygen, dissolved 360.1 N/A 20 0.5
pH 150.1 N/A 20 N/A
Phenols 420.1 75-125 20 0.1
Phosphorous
phosphate 300.0 80-120 20 0.1
Total 365.4 75-125 20 0.1
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Quality Assurance Objectives

TABLE 5-2 Quality Assurance Objectives for Wastewater / Hazardous Waste Liquid Methods
ACCURACY PRECISION DLR

CONSTITUENT Method % REC-AR RPD-MAV ~ mg/L
Inorganic Chemicals continued
Solids/Residue
Filterable (TDS) 160.1 NA 20 40
Non-filterable (TSS) 169.2 NA 20 10
Total 160.3 NA 20. 40
Volatile 160.4 NA 20~ 40
Settleable 160.5 NA 20 0.1 ml/L
Sulfate 300.0 80-120 20 1
Sulfide
Total 376.2 N/A 20 0.1
Dissolved 376.2 N/A 20 0.1
Sulfite 377.1 N/A 20 0.1
Tannin & Lignin SMS5500B N/A 20 1
Titration - pH adjust. N/A N/A 20 1
Turbidity 180.1 N/A 20 0.2 NTU
Trace Metals
Aluminum 200.9 75-125 20 0.02
Aluminum 200.8 75-125 20 0.1
Antimony 200.9 75-125 20 0.02
Antimony 200.8 75-125 20 0.005
Arsenic 200.9 75-125 20 0.005
Arsenic 200.8 75-125 20 0.02
Barium 200.7 80-120 20 0.02
Barium 200.8 75-125 20 0.005
Beryllium 200.7 80-120 20 0.01
Beryllium 200.8 75-125 20 0.005
Boron 200.7 80-120 20 0.1
Boron 200.8 75-125 20 0.1
Cadmium 200.9 75-125 20 0.005
Cadmium 200.8 75-125 20 0.005
Calcium 200.7 80-120 20 1
Chromium 200.9 75-125 20 0.01
Chromium 200.8 75-125 20 0.02
Chromium VI 7196 D-120 20 0.01
Cobalt 200.7 80-120 20 0.05
Cobalt 200.8 75-125 20 0.005
Copper 200.7 80-120 20 0.05
Copper 200.8 75-125 20 0.02
Iron 200.7 80-120 20 0.05
Gold 231.1 75-125 20 0.05
Lead 200.9 75-125 20 0.01
Lead 200.8 75-125 20 0.005
Organic Lead LUFT 50-150 20 0.05
Lithium SM3500L 80-120 20 0.05
Magnesium 200.7 80-120 20 1
Manganese 200.7 80-120 20 0.03
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TABLE 5-2 Quality Assurance Objectives for Wastewater / Hazardous Waste Liquid Methods

CONSTITUENT

Trace Metals continued

Manganese
Mercury
Mercury
Molybdenum
Molybdenum
Nickel
Nickel
Potassium
Selenium
Selenium
Silica
Silver
Silver
Sodium
Strontium
Thallium
Thallium
Tin
Titanium
Uranium
Vanadium
Zinc

Zinc

CONSTITUENT

Radiochemistry
Gross Alpha
Gross Beta
Radon
Strontium 90
Total Radium
Tritium
Uranium

Method

200.8
245.1
245.2
200.7
200.8
200.7
200.8
200.7
200.9
200.8
200.7
200.9
200.8
200.7
200.7
200.9
200.8
200.9
200.7
200.7
200.7
200.7
200.8

Method

900.0
900.0
913.0
905.0
900.1
906.0
908.0

ACCURACY
% REC-AR

75-125
75-125
75-125
80-120
75-125
80-120
75-125
80-120
75-125
75-125
80-120
75-125
75-125
80-120
80-120
75-125
75-125
75-125
80-120
80-120
80-120
80-120
75-125

ACCURACY
% REC-AR

80-120
80-120
80-120
80-120
80-120
80-120
80-120

PRECISION
RPD-MAV

PRECISION
RPD-MAV

DLR
mg/L
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Quality Assurance Objectives

TABLE 5-3 Quality Assurance Objectives for Solid Waste / Hazardous Waste Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV mg/Kg
Method EPA 8010
Surrogates
BFB 50-150 N/A N/A
Fluorobenzene 50-150 N/A N/A
Chlorofluorobenzene 50-150 N/A - N/A
Analytes '
Azobenzene 50-150 30 5
Benzidine 50-150 30 5
Benzoic acid 50-150 30 5
Benzyichloride 50-150 20 5
bis(2-Chloroisopropyl)ether 50-150 20 5
Bromobenzene 50-150 20 5
Bromochloromethane 50-150 20 5
Bromodichloromethane 42-172 20 5
Bromoform 13-159 20 5
Bromomethane D-144 20 5
Carbon tetrachloride 43-143 20 5
Chlorobenzene 38-150 20 5
Chloroethane 46-137 20 5
Chloroform 49-133 20 5
1-Chlorohexane 50-150 20 5
Chloromethane D-193 20 5
2-Chlorotoluene 50-150 20 5
Chlorotoluene 50-150 20 5
DBCP 50-150 20 5
Dibromochloromethane 24-191 20 5
1,2-Dibromoethane 50-150 20 5
Dibromomethane 50-150 20 5
1,2-Dichlorobenzene D-208 20 5
1,3-Dichlorobenzene 7-187 20 5
1,4-Dichlorobenzene 42-143 20 5
1,1-Dichloroethane 47-132 20 5
1,2-Dichloroethane 51-147 20 5
1,1-Dichloroethylene 28-167 20 5
cis-1,2-Dichloroethylene 50-150 20 5
trans-1,2-Dichloroethylene 38-155 20 5
1,2-Dichloropropane 44-156 20 5
1,3-Dichloropropane 50-150 20 5
2,2-Dichloropropane 50-150 20 5
1,1-Dichloropropene 50-150 20 S
cis-1,3-Dichloropropene 22-178 20 5
trans-1,3-Dichloropropene 22-178 20 5
Hexachlorobutadiene 50-150 20 5
Methylene chloride 25-162 20 S
1,1,1,2-Tetrachloroethane 50-150 20 5
1,1,2,2-Tetrachloroethane 50-150 20 5
Tetrachloroethylene 26-162 20 5
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Quality Assurance Objectives

TABLE 5-3 Quality Assurance Objectives for Solid Waste / Hazardous Waste Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV mg/Kg
Method EPA 8010 continued
1,2,3-Trichlorobenzene 50-150 20 5
1,2,4-Trichlorobenzene 50-150 20 5
1,1,1-Trichloroethane 41-138 20 5
1,1,2-Trichloroethane 39-136 20 5
Trichloroethylene 35-146 20 5
Trichlorofluoromethane 21-156 20 5
Trichloropropane 50-150 20 5
Vinyl chloride 28-163 20 5
Method EPA 8011
EDB 50-150 30 0.0005
DBCP 50-150 30 0.0005
Method EPA 8015
Acrylamide 50-150 40 0.05
Diethyl ether 50-150 40 0.05
Ethanol 50-150 40 0.05
Methyl ethyl ketone 50-150 40 0.05
Methyl isobutyl ketone 50-150 40 0.05
Paraldehyde 50-150 40 0.05
Method EPA 8015M TPH (purgeable)
Gas 50-150 40 5
Method EPA 8015M TPH (extractable)
Crude oil 50-150 40 10
Diesel fuel 50-150 40 10
Hydraulic oil 50-150 40 10
Jet fuel 50-150 40 10
Stoddard solvent 50-150 40 10
Waste oil 50-150 40 50
Method EPA 8020
Benzene 39-159 20 0.003
Chlorobenzene 55-135 20 0.003
Ethylbenzene 32-160 20 0.003
1,2-Dichlorobenzene 37-154 20 0.003
1,3-Dichlorobenzene 50-141 20 0.003
1,4-Dichlorobenzene 42-143 20 0.003
Toluene 46-148 20 0.003
Xylene, o 50-150 20 0.003
Xylene, p 50-150 20 0.003

Xylene, m 50-150 20 0.003
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TABLE 5-3 Quality Assurance Objectives for Solid Waste / Hazardous Waste Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAYV mg/Kg
Method EPA 8040 (analyzed by method 8270)
2-s-Butyl-4-6-dinitrophenol 50-150 30 0.1
2-Chlorophenol 23-134 30 0.1
4-Chloro-3-methylphenol 22-147 30 0.2
2,4-Dichlorophenol - 39-135 30 0.1
2,4-Dimethylphenol 42-109 30 0.1
2,4-Dinitrophenol D-191 30 0.5
2-Methyl-4,6-Dinitrophenol D-181 30 0.5
2-Methylphenol 50-150 30 0.1
4-Methyiphenol 50-150 30 0.1
2-Nitrophenol 29-182 30 0.1
4-Nitrophenol 29-182 30 0.5
Pentachlorophenol 14-176 30 0.5
Phenol 5-112 30 0.1
2,3,4,6-Tetrachlorophenol 50-150 30 0.1
2,3,5,6-Tetrachlorophenol 50-150 30 0.1
2,3,4-Trichlorophenol 37-144 30 0.1
2,3,5-Trichlorophenol 37-144 30 0.1
2,3,6-Trichlorophenol 37-144 30 0.1
2,4,5-Trichlorophenol 37-144 30 0.1
2,4,6-Trichlorophenol 37-144 30 0.1
Method EPA 8080
Surrogates
Hexachlorobenzene 50-150 30 N/A
Dibutyichlorendate 20-150 30 N/A
Analytes
Aldrin 34-132 43 0.05
Alpha BHC 37-134 30 0.05
Beta BHC 17-147 30 0.05
Delta BHC 19-140 30 0.05
Chlordane 45-119 30 0.05
o,p - DDD 31-141 30 0.05
p,p - DDD 31-141 30 0.05
o,p - DDE 30-145 30 0.05
p,p - DDE 30-145 30 0.05
o,p - DDT 23-134 50 0.05
p,p - DDT 23-134 50 0.05
Dieldrin 31-134 38 0.05
Endosulfan I 45-153 30 0.05
Endosulfan I1 D-202 30 0.05
Endosulfan sulfate 26-144 30 0.05
Endrin 42-139 45 0.05
Endrin aldehyde 50-150 30 0.05
Heptachlor 35-130 30 0.05
Heptachlor epoxide 37-142 30 0.05

Lindane 46-127 50 0.05
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TABLE 5-3 Quality Assurance Objectives for Solid Waste / Hazardous Waste Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV mg/Kg
Method EPA 8080 continued
Methoxychlor 50-150 30 0.1
Toxaphene 41-126 30 0.1
PCB 1016 50-114 30 0.5
PCB 1221 15-178 30 0.5
PCB 1232 10-215 30 0.5
PCB 1242 39-150 30 0.5
PCB 1248 38-158 30 0.5
PCB 1254 29-131 30 0.5
PCB 1260 8-127 30 0.5
Method EPA 8140
Surrogates
1,3-Dimethyl-2-nitrobenzene 50-150 30 N/A
9-Nitroanthracene 50-150 30 N/A
Analytes
Azinphos methyl 50-150 30 0.02
Bolstar 50-150 30 0.02
Chlorpyrifos 50-150 30 0.02
Coumaphos 50-150 30 0.02
Demeton-o,s 50-150 30 0.02
Diazinon 50-150 30 0.02
Dichlorvos 50-150 30 0.02
Disuifoton 50-150 30 0.02
Ethoprop 50-150 30 0.02
Fensuifoton 50-150 30 0.02
Fenthion 50-150 30 0.02
Merphos 50-150 30 0.02
Mevinphos 50-150 30 0.02
Naled 50-150 30 0.02
Parathion methyl 50-150 30 0.02
Phorate 50-150 30 0.02
Ronnel 50-150 30 0.02
Stirophos 50-150 30 0.02
Tokuthion 50-150 30 0.02
Trichlornate 50-150 30 0.02
Method EPA 8150
Surrogate
2,4-DCAA 30-150 N/A N/A
Analytes
Bentazon 30-150 30 0.2
Chloramben 30-150 30 0.1
2,4-D 30-150 30 1
Dalapon 30-150 30 0.1
2,4-DB 30-150 30 1
Dicamba 30-150 30 0.1
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TABLE 5-3 Quality Assurance Objectives for Solid Waste / Hazardous Waste Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV mg/Kg
Method EPA 8150 continued
Dichlorprop 30-150 30 0.2
Dinoseb 30-150 30 0.1
Pentachlorophenol 30-150 30 0.1
Picloram 30-150 30 0.1
2,4,5-T 30-150 30 0.1
2,4,5-TP (Silvex) 30-150 30 0.2
Method EPA 8240
Surrogates
1,2-Dichloroethane-d4 61-164 N/A N/A
Toluene-d8 81-117 N/A N/A
BFB 67-124 N/A N/A
Analytes
Acetone 50-150 30 0.01
Acrolein 50-150 30 0.1
Acrylonitrile 50-150 30 0.1
Benzene 66-142 21 0.005
Bromodichloromethane 35-158 30 0.005
Bromoform 45-169 30 0.005
Bromomethane D-242 30 0.01
Carbon disulfide 50-150 30 0.005
Carbon tetrachloride 70-140 30 0.005
Chlorobenzene 60-133 21 0.005
Chloroethane 14-230 30 0.01
2-Chloroethylvinyl ether 50-150 30 0.01
Chloroform 51-138 30 0.005
Chloromethane D-273 30 0.01
Dibromochloromethane 53-149 30 0.005
1,2-Dichlorobenzene 50-150 30 0.005
1,3-Dichlorobenzene 50-150 30 0.00s
1,4-Dichlorobenzene 50-150 30 0.005
Dichlorodifluoromethane 50-150 30 0.0005
1,1-Dichloroethane 59-172 21 0.005
1,2-Dichloroethane 49-155 30 0.005
1,1-Dichloroethylene D-234 30 0.005
trans-1,2-Dichloroethylene 54-156 30 0.005
1,2-Dichloropropane D-210 30 0.005
cis-1,3-Dichloropropene D-227 30 0.005
trans-1,3-Dichloropropene 17-183 30 0.005
Ethanol 50-150 30 10
Ethylbenzene 37-162 30 0.005
2-Hexanone 50-150 30 0.005
Methylene chloride D-221 30 0.005
2-Butanone (MEK) 50-150 30 0.01
4-Methyl-2-pentanone (MIBK) 50-150 30 0.005

Styrene 50-150 30 0.005
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TABLE 5-3 Quality Assurance Objectives for Solid Waste / Hazardous Waste Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV mg/Kg
Method EPA 8240 continued
1,1,2,2-Tetrachloroethane 46-157 30 0.005
Tetrachloroethylene 64-148 30 0.005
Toluene 59-139 21 0.005
1,1,1-Trichloroethane 52-162 30 0.005
1,1,2-Trichloroethane 52-150 30 0.005
Trichlorethylene 62-137 24 0.005
Trichlorofluoromethane 17-181 30 0.005
Vinyl acetate 50-150 30 0.1
Vinyl chloride D-251 30 0.01
Xylenes 50-150 30 0.005
Method EPA 8270
Surrogates
2-Fluorobiphenyl 30-115 30 N/A
Nitrobenzene-dS 23-120 30 N/A
p-Terphenyi-d14 18-137 30 N/A
2-Fluorophenol 25-121 30 N/A
Phenol-d6 24-113 30 N/A
2,4,6-Tribromophenol 19-122 30 N/A
Analytes
Acenaphthene 31-137 19 1
Acenaphthylene 33-145 30 1
Aniline 50-150 30 5
Anthracene 27-133 30 1
Benzo(a)anthracene 33-143 30 1
Benzo(a)pyrene 17-163 30 1
Benzo(b)fluoranthene 24-159 30 1
Benzo(k)fluoranthene 11-162 30 1
Benzo(g,h,i)perylene D-219 30 1
Benzylaicohol 50-150 30 2
bis(2-Chloroethoxy)methane 33-184 30 1
bis(2-Chloroethyl)ether 12-158 30 1
bis(2-Chloroisopropyl)ether 36-166 30 1
bis(2-Ethylhexyl)phthalate 29-137 30 1
4-Bromophenylphenylether 65-114 30 1
Butyibenzylphthalate D-152 30 1
Chloroaniline 50-150 30 2
Chloronaphthalene 60-180 30 1
Chlorophenyiphenyiether 25-158 30 1
Chrysene 17-168 30 1
Dibenzo(a,h)anthracene D-227 30 1
Dibenzofuran 50-150 30 1
1,2-Dichlorobenzene 32-129 30 1
1,3-Dichlorobenzene D-172 30 1
1,4-Dichlorobenzene 28-104 27 1
3,3'-Dichlorobenzidine 8-213 30 2
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TABLE 5-3 Quality Assurance Objectives for Solid Waste / Hazardous Waste Methods

ACCURACY PRECISION DLR

CONSTITUENT % REC-AR RPD-MAYV mg/Kg
Method EPA 8270 continued

Diethylphthalate D-114 30 1
Dimethylphthalate D-112 30 1
Di-n-butylphthalate 1-118 30 1
2,4-Dinitrotoluene 28-100 47 1
2,6-Dinitrotoluene 50-158 30 1
Di-n-octylphthalate 4-146 30 1
Fluoranthene 26-137 30 1
Fluorene 59-121 30 1
Hexachlorobenzene 50-150 30 1
Hexachlorobutadiene 24-116 30 1
Hexachlorocyclopentadiene 50-150 30 2
Hexachloroethane 40-113 30 1
Indeno(1,2,3-c,d)pyrene 50-150 30 1
Isophorone 21-196 30 1
2-Methylnaphthalene 50-150 30 1
Naphthalene 21-133 30 1
Nitrobenzene 35-180 30 1
N-Nitrosodimethylamine 50-150 30 1
N-Nitrosodi-N-propylamine .41-126 38 1
N-Nitrosodiphenylamine 50-150 30 1
2-Nitroanaline 50-150 30 5
3-Nitroanaline 50-150 30 5
4-Nitroanaline 50-150 30 5
Phenanthrene 54-120 30 1
Pyrene 35-142 36 1
1,2,4-Trichlorbenzene 38-107 23 1
2-Chlorophenol 25-102 50 1
2,4-Dichlorophenol 39-135 30 1
2,4-Dimethylphenol 42-109 30 1
4,6-Dinitro-o-cresol D-181 30 5
2,4-Dinitrophenol D-191 30 5
2-Methylphenol 50-150 30 1
4-Methylphenol 50-150 30 1
2-Nitrophenol 29-182 30 1
4-Nitrophenol 11-114 50 5
p-Chloro-m-cresol 26-103 33 2
Pentachlorophenol 17-109 47 5
Phenol 26-90 35 1
2,4,5-Trichlorophenol 50-150 30 1
2,4,6-Trichlorophenot 37-144 30 1
Azobenzene 50-150 30 5
Benzidine 50-150 30 5
Benzoic Acid 50-150 30 5
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TABLE 5-3 Quality Assurance Objectives for Solid Waste / Hazardous Waste Methods

ACCURACY PRECISION DLR
CONSTITUENT % REC-AR RPD-MAV ug/Kg
Method EPA 8310
Acenaphthene 70-130 20 3
Acenaphthylene 70-130 20 2
Anthracene 70-130 20 0.1
Benzo(a)anthracene 70-130 20 0.1
Benzo(b)fluoranthene 70-130 20 0.2
Benzo(k)fluoranthene 70-130 20 0.1
Benzo(g,h,i)perylene 70-130 20 0.1
Benzo(a)pyrene 70-130 20 0.2
Chrysene 70-130 20 0.1
Dibenzo(a,h)anthracene 70-130 20 0.3
Fluoranthene 70-130 20 2
Fluorene 70-130 20 2
Indeno(1,2,3-c,d)pyrene 70-130 20 0.1
Naphthalene 70-130 20 2
Phenanthrene 70-130 20 2
Pyrene 70-130 20 0.1
Method EPA 9060
TOC 80-120 20 50
Method EPA 9020
TOX 80-120 20 1
EPA Method 418.1M
TRPH-By IR 50-150 20 10
ACCURACY PRECISION DLR

CONSTITUENT Method % REC-AR RPD-MAV mg/Kg
Inorganic Chemicals
Chloride 9056 70-130 30 10
Electrical Conductivity 120.1 80-120 20 10 umhos
Cyanide, Total 335.2 65-135 30 1
Fluoride 335.2 65-135 30 50
Moisture ASA/UL N/A 20 N/A
Nitrogen

Ammonia-N 350.1 70-130 30 4

Nitrate 9056 70-130 30 4

Nitrite 9056 70-130 30 3

Organic Calc. N/A 30 100

Kjeldahl 351.1 65-135 30 100

Total Calc. N/A 30 100
Oil and Grease, Soxhlet 413.1 N/A 30 200
pH 150.1 N/A 20 N/A

Phenols 420.1 65-135 30 5
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CONSTITUENT

Inorganic Chemicals

Phosphorous
Phosphate

Total (see Trace Metals)

Sulfate
Sulfide

Method

9056

9056
376.2

Hazardous Waste Characterization

Corrosivity (pH)

Ignitability
Reactivity
Generation

Trace Metals
Aluminum
Aluminum
Antimony
Antimony
Arsenic
Arsenic
Barium
Barium
Beryllium
Beryllium
Boron
Boron
Cadmium
Cadmium
Calcium
Chromium
Chromium
Chromium VI
Cabalt
Cobalt
Copper
Copper
Gold

Iron

Lead

Lead
Organic Lead
Lithium
Magnesium
Manganese
Manganese
Mercury

9045
1020
SW-846
SW-846

6010
6020
7041
6020
7060
6020
6010
6020
6010
6020
6010
6020
6010
6020
6010
6010
6020
7196
6010
6020
6010
6020
231.1
6010
7420
6020
LUFT
7430
6010
6010
6020
7471

DLR
% REC-AR

70-130

70-130
N/A

20.0
N/A
N/A
N/A

70-130
70-130
65-135
65-135
65-135
65-135
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
D-130

70-130
70-130
70-130
70-130
70-130
70-130
70-130
70-130
50-150
70-130
70-130
70-130
70-130
65-135

ACCURACY
RPD-MAV

30

30
30

N/A
N/A
N/A
N/A

PRECISION

mg/Kg

N/A
N/A
N/A
N/A
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ACCURACY PRECISION DLR

CONSTITUENT Methods % REC-AR RPD-MAV mg/Kg
Trace Metals continued
Molybdenum 6010 70-130 30 3
Molybdenum 6020 70-130 30 1
Nickel 6010 70-130 30 3
Nickel 6020 70-130 30 2
Phosphorous, Total 6010 65-135 30- 50
Potassium 6010 70-130 30 50
Selenium 7740 65-135 30 3
Selenium 6020 65-135 30 4
Silver 6010 70-130 30 3
Silver 6020 70-130 30 1
Sodium 6010 70-130 30 50
Strontium 6010 65-135 30 3
Thallium 7841 65-135 30 3
Thallium 6020 65-135 30 1
Tin 6010 65-135 30 3
Titanium 6010 65-135 30 5
Uranium 6010 65-135 30 5
Vanadium 6010 70-130 30 1
Zinc 6010 70-130 30 3
Zinc 6020 70-130 30 10
ACCURACY PRECISION DLR
CONSTITUENT Method % REC-AR RPD-MAV pCi/Kg
Radiochemistry
Gross Alpha 900.0 80-120 20 1
Gross Beta 900.0 80-120 20 1
Radon 913.0 80-120 20 10
Strontium 90 905.0 80-120 20 1
Total Radium 900.1 80-120 20 1
Tritium 906.0 80-120 20 200

Uranium 908.0 80-120 20 1
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Sampling Procedures

Sample collection and sample handling techniques are important aspects of the overall sample
analysis process and have a major impact on the quality and validity of the results. Specific
containers and preservatives are used to ensure that sample integrity is not lost through
volatility or degration. In addition, contaminants that are likely to interfere or effect the
quality of analytical data must be minimized or eliminated. If a client chooses to collect their
own samples, experienced lab staff can brief clients by telephone on the proper methods of
sample collection. Detailed procedures to ensure sampling consistency and compliance with
method requirements are available. The correct container types, bottle sizes, preservatives,
container closures, and holding times for sampling are shown in Table 6-1.

6.1 FGL Sampling Protocols

6.1.1 General Precautions
The result of any analytical determination can be no better than the sample on which it is
performed. The objective is to obtain a sample that meets the requirements of the
sampling program and manage it in such a way that it does not deteriorate or become
contaminated before reaching the laboratory. This objective implies that the relative
proportions or concentrations of all pertinent components will be the same in the samples
as in the material being sampled, and that the sample will be processed in such a way
that no significant changes in composition occur before the tests are made.

A sample may be presented to the laboratory for specific determinations with the
collector taking responsibility for its validity. Often the laboratory conducts or
prescribes the sampling program which is determined in consultation with the user of the
test results. Such consultation is essential to insure the selection of the appropriate
sample and analytical methods that provide a true basis for answering the questions that
prompted the sampling.

Before filling, rinse the sample bottle two or three times with the water being collected,
unless the bottle contains a preservative. Depending on determinations to be performed,
fill container full (most organics determinations) or leave space for aeration, mixing, etc.
(microbiological analyses). For samples that will be shipped, preferably leave an air
space of about one (1) percent of container capacity to allow for thermal expansion.
Special precautions are necessary for samples containing organic compounds and trace
metals. Because many constituents may be present at concentrations of micrograms per
liter, they may be totally or partially lost if proper sampling and preservation procedures
are not followed.

Representative samples of some sources can be obtained only by making composites of
samples collected over a period of time or at many different sampling points. The details
of collection vary so much with local conditions that no specific recommendations would
be universally applicable. Sometimes it is more informative to analyze numerous
separate samples instead of one composite so as not to obscure high and low resulits.

Sample carefully to insure that analytical results represent the actual sample composition.
Important factors affecting results are; the presence of suspended matter or turbidity; the
method chosen for its removal, and; the physical and chemical changes brought about by

storage or aeration. :
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6.1.1 General Precautions continued
Particular care is required when processing (grinding, blending, sieving, filtering)
samples to be analyzed for trace constituents, especially metals and organic compounds.
Some determinations, particularly of lead, can be invalidated by contamination from
such processing.

Treat each sample individually with regard to the substances to be determined, the
amount and nature of turbidity present, and other conditions that may influence the
results.

It is impractical to give directions covering all conditions. The choice of technique for
collecting a homogeneous sample must be left to the analyst's judgment. In general,
separate any significant amount of suspended matter by decantation, centrifugation, or
an appropriate filtration procedure. Often a slight turbidity can be tolerated if
experience shows that it will cause no interference in gravimetric or volumetric tests. Its
influence can be corrected in colorimetric tests, where it has potentially the greatest
interfering effect. When relevant, state whether or not the sample has been filtered. To
measure the total amount of a constituent, do not remove suspended solids, but treat
them appropriately.

Make a record of every sample collected and identify every bottle, preferably by
attaching an appropriately inscribed tag or label. Record sufficient information to
provide positive sample identification at a later date. Include the name of the sample
collector, the date, hour, and exact location, the water temperature, and any other data
that may be needed for correlation, such as weather conditions, water level, stream flow,
post-sampling handling, etc. Provide space on the label for the initials of those assuming
sample custody and for the time and date of transfer. Identify sampling points by
detailed description, by maps, or with the aid of stakes, buoys, or landmarks in a manner
that will permit their identification by other persons without reliance on memory or
personal guidance. When sample results are expected to be involved in litigation, it is
recommended to use formal "chain-of-custody" procedures which trace sample history
from collection to final reporting.

Hot samples collected under pressure should be cooled while still under pressure.

Before collecting samples from distribution systems, flush lines sufficiently to insure that
the sample is representative of the supply, taking into account the diameter and length of
the pipe to be flushed and the velocity of flow.

Collect samples from wells only after the well has been pumped sufficiently to insure that
the sample represents the groundwater source. Sometimes it will be necessary to pump at
a specified rate to achieve a characteristic drawdown, if this determines the zones from
which the well is supplied. Record pumping rate and drawdown.

When samples are collected from a river or stream, observed results may vary with
depth, stream flow, and distance from shore and from one shore to the other. If
equipment is available, take an "integrated" sample from top to bottom in the middle of
the stream or from side to side at mid-depth.
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6.1.1 General Precautions continued
Lakes and reservoirs are subject to considerable variations from normal causes such as
seasonal stratification, rainfall, runoff, and wind. Choose location, depth, and frequency
of sampling to reflect local conditions and the purpose of the investigation. Avoid surface
scum.

For certain constituents, sampling location is extremely important. Avoid areas of
excessive turbulence because of potential loss of volatile constituents and of potential
presence of toxic vapors. Avoid sampling at weirs because such locations tend to favor
retrieval of lighter-than-water, immiscible compounds. Generally, collect samples
beneath the surface in quiescent areas. If composite samples are required, take care that
sample constituents are not lost during compositing because of improper handling of the
sample being pooled. For example, casual dumping together of portions rather than
addition to the composite through a submerged siphon can cause unnecessary
volatilization.

Use only representative samples (or those conforming to a sampling program) for
examination. The great variety of conditions under which collections must be made
makes it impossible to prescribe a fixed procedure. In general, take into account the tests
or analyses to be made and the purpose for which the results are needed.

6.1.2 Field Notebook
The sampler or field investigator should keep a field notebook (preferably bound with
pages numbered) to record sample collection procedures, dates, laboratory identification,
sample collection location, and the name of the sampler. This is important for later
recall or legal challenge.

6.2 Water Samples

6.2.1 Grab or Catch Samples
Strictly speaking, a sample collected at a particular time and place can represent only the
composition of the source at that time and place. However, when a source is known to be
fairly constant in composition over a considerable period of time or over substantial
distances in all directions, then the sample may be said to represent a longer time period
or a larger volume, or both, than the specific point at which it was collected. In such
circumstances, some sources may be fairly represented by single grab samples. Examples
are some water supplies, some surface waters, and rarely, some wastewater streams.
When a source is known to vary with time, grab samples collected at suitable intervals
and analyzed separately can document the extent, frequency, and duration of these
variations. Choose sampling intervals on the basis of the frequency with which changes
may be expected, which may vary from as little as five (5) minutes to as long as one (1)
hour or more. Seasonal variations in natural systems may necessitate sampling over
months. When the source composition varies in space rather than time, collect samples
from appropriate locations.

Use great care in sampling wastewater, sludges, sludge banks, and muds. No definite
procedure can be given, but take every possible precaution to obtain a representative
sample or one conforming to a sampling program.
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6.2.2 Composite Samples
In most cases, the term "composite sample" refers to a mixture of grab samples collected
at the same sampling point at different times. Sometimes the term "time-composite" is
used to distinguish this type of sample from others. Time- composite samples are most
useful for observing average concentrations that will be used, for example, in calculating
the loading or the efficiency of a wastewater treatment plant. As an alternative to the
separate analysis of a large number of samples and the computation of average and total
results, composite samples represent a substantial saving in laboratory effort and
expense. For these purposes, a composite sample representing a 24 hour period is
considered standard for most determinations. Under certain circumstances, however, a
composite sample representing one shift, or a shorter time period, or a complete cycle of
a periodic operation, may be preferable. To evaluate the effects of special, variable, or
irregular discharges and operations, collect composite samples representing the period
during which such discharges occur.

For determining components or characteristics subject to significant and unavoidable
changes on storage, do not use composite samples. Make such determinations on
individual samples as soon as possible after collection and preferably at the sampling
point. Analyses for all dissolved gases, residual chlorine, soluble sulfide, temperature,
and pH are examples of this type of determination. Changes in such components as
dissolved oxygen or carbon dioxide, pH, or temperature may produce secondary changes
in certain inorganic constituents such as iron, manganese, alkalinity, or hardness. Use
time-composite samples only for determining components that can be demonstrated to
remain unchanged under the conditions of sample collection and preservation.

Take individual portions in a bottle having a diameter of at least 35 mm at the mouth and
a capacity of at least 120 mL. Collect these portions every hour, in some cases every half
hour or even every five (5) minutes, and mix at the end of the sampling period or
combine in a single bottle as collected. If preservatives are used, add them to the sample
bottle initially so that all portions of the composite are preserved as soon as collected.
Analysis of individual samples sometimes may be necessary. It is desirable, and often
essential, to combine individual samples in volumes proportional to flow. A final sample
volume of 2 to 3 L is sufficient for sewage, effluents, and wastes.

Automatic sampling devices are available; however, do not use them unless the sample is
preserved as described below. Clean sampling devices, including bottles, daily to
eliminate biological growths and other deposits.

6.2.3 Integrated Samples
For certain purposes, the information needed is provided best by analyzing mixtures of
grab samples collected from different points simultaneously, or as nearly so as possible.
Such mixtures sometimes are called integrated samples. An example of the need for such
sampling occurs in a river or stream that varies in composition across its width and
depth. To evaluate average composition or total loading, use a mixture of samples
representing various points in the cross-section, in proportion to their relative flows. The
need for integrated samples also may exist if combined treatment is proposed for several
separate wastewater streams, the interation of which may have a significant effect on
treatability or even on composition. Mathematical prediction of the interactions may be
inaccurate or impossible and testing a suitable integrated sample may provide more
useful information.
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6.2.3 Integrated Samples continued
Both natural and artificial lakes show variations of composition with both depth and
horizontal location. However, under many conditions, neither total nor average results
are especially significant; local variations are more important. In such cases, examine
samples separately rather than integrate them.

Preparation of integrated samples usually requires special equipment to collect a sample
from a known depth without contaminating it with overlying water. Knowledge of the
volume, movement, and composition of the various parts of the water being sampled
usually is required. Therefore, collecting mtegrated samples i is a complicated and
specialized process that cannot be described in detail.

6.3 Hazardous Waste Samples

6.3.1 Volatile Organics
Standard 40 mL glass screw-cap VOA vials with Teflon-faced silicone septum may be
used for both liquid and solid matrices. The vials and septum should be soap and water
washed and rinsed with distilled deionized water. After thoroughly cleaning the vials and
septum, they should be placed in a muffle furnace and dried at 150 C for approximately
one hour. (Note: Do not heat the septum for extended periods of time, i.e., more than
one hour, because the silicone begins to slowly degrade at 105 C).

When collecting the samples, liquids and solids should be introduced into the vials gently
to reduce agitation which might drive off volatile compounds. Liquid samples should be
poured into the vial without introducing any air bubbles within the vial as it is being
filled. Should bubbling occur as a result of violent pouring, the sample must be poured
out and the vial refilled. Each VOA vial should be filled until there is a meniscus over
the lip of the vial. The screw-top lid with the septum (Teflon side toward the sample)
should then be tightened onto the vial. After tightening the lid, the vial should be
inverted and tapped to check for air bubbles. If there are any air bubbles present the
sample must be retaken. Two VOA vials should be filled per sample location.

VOA vials for samples with solid or semi-solid (sludges) matrices should be completely
filled as best as possible. The vials should be tapped slightly as they are filled to
eliminate as much free air space as possible. Two vials should also be filled per sample
location.

VOA vials should be filled and labeled immediately at the point at which the sample is
collected. They should NOT be filled near a running motor or any type of exhaust system
because discharged fumes and vapors may contaminate the samples. The two vials from
each sampling location should then be sealed in separate plastic bags to prevent cross-
contamination between samples particularly if the sampled waste is suspected of
containing high levels of volatile organics. (Activated carbon may also be included in the
bags to prevent cross-contamination from highly contaminated samples). VOA samples
may also be contaminated by diffusion of volatile organics through the septum during
shipment and storage. To monitor possible contamination, a trip blank prepared from
distilled deionized water should be carried throughout the sampling, storage, and
shipping process.
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6.3.2 Semivolatile Organics
(This includes Pesticides and Herbicides) Containers used to collect samples for the
determination of semivolatile organic compounds should be soap and water washed
followed by methanol (or isopropanol) rinsing. The sample containers should be of glass
or Teflon and have screw-top covers with Teflon liners. In situations where Teflon is not
available, samples may react with the aluminum foil, causing eventual contamination of
the sample. Plastic containers or lids may NOT be used for the storage of samples due to
the possibility of sample contaminat ion from the phthalate esters and other
hydrocarbons within the plastic. Sample containers should be filled with care so as to
prevent any portion of the collected sample coming in contact with the field persons
gloves, thus causing contamination. Samples should not be collected or stored in the
presence of exhaust fumes. If the sample comes in contact with the an automatic sampler
run reagent water through the sampler and use as a field blank.

6.3.3 Trace Metals
In the determination of trace metals, containers can introduce either positive or negative
errors in the measurement of trace metals by (a) contributing contaminants through
leaching or surface desorption, and (b) depleting concentrations through adsorption.
Thus the collection and treatment of the sample prior to analysis require particular
attention.

6.4 Underground Storage Tank Samples
6.4.2 Soil Samples

6.4.2.1 Hydrocarbons
Soil samples collected from a backhoe, the ground or a soil coring device, should be
collected in a thin-walled stainless steel or brass cylinder at least three inches long by
one inch in diameter that has been prepared by the laboratory doing the analysis or the
project consultant (cylinders can be made to fit inside the preferred split- barrel core
sampler). About one inch of soil should be removed from the immediate surface area
where the sample is to be taken and the cylinder then pounded in to the soil with a
mallet or hammer. No headspace should be present in the cylinder once the sample is
collected. When the sample is collected, each end of the cylinder should be covered with
teflon tape and then capped with a polyethylene lid, taped and labeled. The sample
should be immediately placed in an ice chest and kept cool at 4 C for delivery to the
laboratory. Care should be taken throughout, to avoid contamination of both the inside
and outside of the cylinder and its contents.

Samples should be kept cool at 4 C at the laboratory until they are analyzed. Holding
times should not exceed 14 days from the time of collection. A portion of the sample
should be removed and prepared for analysis according to approved EPA methods.

In situations where the above procedure is inappropriate (i.e. semi-solid samples), glass
vials (properly prepared by contract laboratory consultant) with Teflon seal and screw
cap should be used and maintained at 4 C until analysis.

6.4.2.2 Organic Lead
Tetraethyl/tetramethyl-lead are volatile; therefore, soil samples should be collected in

cylinders and frozen as described for volatile hydrocarbons above.

bl

e

an



- Section No: 6
Page: 7 of 16

Revision No: 2.0

Date: January 15, 1994

Sampling Procedures

6.4.2.3 Product Samples
Free Floating Product (from a well): Sampling of free floating product on the surface of
ground water should not be performed until the well has been allowed to stabilize for at
least 24 hours after development or other withdrawal procedure. A sample should be
collected that is indicative of the thickness of floating product within the monitoring
well. This may be accomplished by the use of a clear, acrylic bailer designed to collect a
liquid sample where free product and ground water meet. A graduated scale on the
bailer is helpful for determining the thickness of free product. Samples should be
field-inspected for the presence of odor and/or sheen in addition to the above
evaluation. R

Electronic measuring devices also are available for determining the thickness of the
hydrocarbon layer floating on ground water.

6.4.2.4 Aqueous/Dissolved Product
If free product (from a well) is detected, analysis of water for dissolved product shouid
be conducted after the free product has been substantiaily removed from the well.
Before collecting a water sample, a well should be purged until temperature,
conductivity and pH stabilize. Often, this will require removal of four or more well
volumes by bailing or pumping. Once well volumes are removed and well water is
stabilized, a sample can be taken after the water level approaches 80 percent of its
initial level. Where water level recovery is slow, the sample can be collected after
stabilization is achieved.

Ground water samples should be collected in a manner which reduces or eliminates the
possibility of loss of volatile constituents from the sample. For collecting samples, a
gas-actuated positive displacement pump or a submersible pump is preferred. A Teflon
or stainless steel bailer is acceptable. Peristaltic pumps or airlift pumps should not be
used.

Cross-contamination from transferring pumps (or bailers) from well to well can occur
and should be avoided by thorough cleaning between sampling episodes. Dedicated
(i.e., permanent installation) well pumps, while expensive, are often cost effective in the
long term and ensure data reliability relative to cross-contamination. If transfer of
equipment is necessary, sampling should proceed from the least contaminated to the
most contaminated well, if the latter information is available before sample collection.

Water samples should be collected in vials or containers specifically designed to prevent
loss of volatile constituents from the sample. These vials should be provided by an
analytical laboratory, and preferably, the laboratory conducting the analysis. No
headspace should be present in the sample container once the container has been
capped. This can be checked by inverting the bottle, once the sample is collected, and
looking for bubbles. Sometimes it is not possible to collect a sample without air
bubbles, particularly if water is aerated. In these cases, the investigator should record
the problem and account for probable error. Cooling samples may also produce
headspace (bubbles), but these will disappear once the sample is warmed for analysis.

Samples should be placed in an ice chest maintained at 4 C with blue ice (care should be
taken to prevent freezing of the water and bursting of the glass vial). A thermometer
with a protected bulb should be carried in each ice chest.
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6.4.2.5 Surface Water
Grab samples should be collected in appropriate glass containers supplied by the
laboratory. The sample should be collected in such a manner that air bubbles are not
entrapped. Semisolid samples should be collected the same way. The collected samples
should be refrigerated (blue ice, 4 C) for transport and analyzed within seven (7) days
of collection (14 days with preservatives).

6.5 Pesticide Residue Sampling Procedures

6.5.1 Concerning Re-entry and Worker Safety
All samples should be from the plant foliage (leaf tissue) when pestncndes are applied to
the foliage. Sometimes areas other than the plant foliage may be in question, such as the
dripline area surface soil and/or the leaf duff (leaf litter) under the trees. The sample
should be large enough to fill a normal "lunch bag" and be taken from several plantings.

6.5.2 Conerning Consumer Safety
The edible portion of the plant or fruit should be collected. The sample should contain
approximately one (I) pound of material taken from several plants. Usually six to eight
whole plants or fruit pieces will make up a good sample.

6.6 Sample Handling Policy
Proper sample containers, sample volumes, preservatives, and holding times are essential
to providing reliable data. Tablc 6-1 provides information for each of these items. FGL
references the following sources for compiling Table 6-1.

(1) Federal Register, Volume 49, No. 209, October 26, 1984 and subsequent updates.

(2) "Handbook for Sampling and Sample Preservation of Water and Wastewater", EPA
Method Book, EPA-600/4-82-029, September 1982.

(3) "Methods for Chemical Analysis in Waters and Waste" (MCAWW) EPA-600/4-79-020

(4) "Methods for Evaluating Solid Waste", EPA Method Book, SW- 846, rev. 3, and
Proposed Revisions.

(5) "Standard Methods for the Analysis of Water and Wastewater", 17th Edition, 1990.

(6) "Methods for the Determination of Organic Compounds in Drinking Water", EPA
Method Book, EPA-600/4-88-039, December 1988.

(7) "Methods for the Determination of Organic Compounds in Drinking
Water-Supplement I", EPA Method Book, EPA-600/4- 90-020, July 1990.

(8) "Methods for the Determination of Organic Compounds in Drinking
Water-Supplement 11", EPA Method Book, EPA-600/4- 90-020, July 1990.

(9) "Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater",
EPA Method Book, EPA 600/4-82-057, July 1982.

(10) "Prescribed Procedures for Measurement of Radioactivity in Drinking Water", EPA
Method Book, EPA-600/4-80-032, August 1980.

6.6.1 Bottle Preparation
Sample bottles for most analyses, such as metals, and organics analyses, are purchased
precleaned according to EPA Protocol spec1ﬁcatlon from various vendors. In addition to
manufacturer certified contamers, FGL monitors sample containers for specific
contaminants as each lot is received. Bottles are carefully wrapped to prevent breakage

during shipment.
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6.6.2 Shipping Samples
Prior to shipment of samples, all documentation must be ready for proper chain of
custody. The information necessary for documenting chain of custody is outlined in the
following section of the quality assurance manual (section 7). After filling out the proper
sample documentation, the samples and documents should be placed in an ice chest with
adequate protection. Normally "Blue Ice" is used for keeping samples cool. However,
dry ice may be used if approved by Department of Transportation (DOT).

6.6.3 Sample Kits
FGL Environmental supplies the appropriate sample containers, preservatives,
chain-of-custody forms, coolers with blue ice, and packing materials to client upon
request. There is no charge for these services as long as FGL is the laboratory receiving
the samples for analysis. Arrangements for sample kits may be made through the client
services department.
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TABLE 6-1 RECOMMENDED SAMPLE COLLECTION AND PRESERVATION

Volume Holding
Analysis Container (mkL) Preservation Time
General Inorganic Chemistry
Acidity P,G 250 Cool, 4 C 14 days
Alkalinity P,G 250 Cool, 4 C 14 days
Asbestos G 1000 Cool, 4 C - 48 hr.
Bicarbonate P 250 Cool, 4 C ’ 14 days
Biochemical Oxygen P,G 1000 Cool, 4 C 48 hr.
Demand
Boron P 250 Cool, 4 C 6 mo.
Bromide P 250 Cool, 4 C 28 days
Carbonate P 250 Cool, 4 C 14 days
Carbon Dioxide P,G 250 Cool, 4 C immed.
Chemical Oxygen P,G 250 H,SO04, pH<2; Cool, 4 C 28 days
Demand
Chloride P,G 250 Cool, 4 C 28 days
Chlorine Residual P,G 500 Cool, 4 C 2 hr.
Chlorine Demand P,G 2000 Cool, 4 C 2 hr.
Color P,G 250 Cool, 4 C 48 hr.
Cyanide, Total P,G 1000 NaOH, pH> 12; Cool, 4 C 14 days
Electrical Conductivity P 250 Cool, 4 C 28 days
Fluoride P,G 250 Cool, 4 C 28 days
Hardness, Total P,G 250 HNO3, pH<2; Cool, 4 C 6 mo.
Hydroxide P,G 250 Cool, 4 C 14 days
Iodide P,G 250 Cool, 4 C 24 hr.
Langelier Index P,G 500 Cool, 4 C 2 hr.
MBAS P,G 500 Cool, 4 C 48 hr.
Nitrogen,
Ammonia P,G 250 H5S0y4, pH<2; Cool, 4 C 28 days
Nitrate+ Nitrite P,G 250 I{%SO , PH<2; Cool, 4 C 28 days
Nitrate P,G 250 Cool, 4 C 48 hr.
Nitrite P,G 250 Cool, 4 C 48 hr.
Organic P,G 400 H,5S04, pH<2; Cool, 4 C 28 days
Total P,G 250 H?;'SO4, pH<2; Cool, 4 C 28 days
Total Kjeldahl P,G 250 H,804, pH<2; Cool, 4 C 28 days
Odor G 500 Cool, 4 C 24 hr.
Oil and Grease G 1000 H,804, pH<2; Cool, 4 C 28 days
Oxygen, Dissolved G 250 Cool, 4 C immed.
w/glass stopper
pH P,.G 250 Cool, 4 C 2 hr.
Phenolics G 500 H,804, pH <2; Cool, 4 C 28 days

P = plastic, G = glass
Note: All solid samples should be collected in stainless steel sleeves, brass sleeves or in glass
jars all with teflon-lined caps and 4-8 oz. capacity. All solid samples should be kept cool at 4

C.
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TABLE 6-1 RECOMMENDED SAMPLE COLLECTION AND PRESERVATION

Volume Holding

Analysis Container (mL) Preservation Time
General Inorganic Chemistry continued
Phosphorus

Ortho/dissolved P,G 250 Cool, 4 C 48 hr.

Total P,G 250 HySOy4, pH<2; Cool, 4 C 28 days
Resistivity P 250 Cool, 4 C ) 28 days
Silica P 250 Cool, 4 C 28 days
Sodium Absorption Ratio P 250 HNO3, pH<2 6 mo.
Solids,

Filterable P,G 250 Cool, 4 C 7 days

Non-filterable P,G 250 Cool, 4 C 7 days

Total P,G 250 Cool, 4 C 7 days

Volatile P,G 250 Cool, 4 C 7 days

Settleable P,G 1000 Cool, 4 C 48 hr.
Sulfate P,G 250 Cool, 4 C 28 days
Sulfide

Total P,G 500 2 ml ZnAcetate+NaOH, pH>9 7 days

Dissolved P,G 500 NaOH, pH>9 24 hr.
Tannin & Lignin G 250
Titration - pH adjustment P,G 250 Cool, 4 C 14 days
Turbidity P,G 250 Cool, 4 C 48 hr.
Trace Metals
Chromium VI P,G 500 Cool, 4 C 24 hr.
Mercury P,G 500 HNOj, pH<2 28 days
All other metals P 500 HNOj3, pH<2 6 mo.

P = plastic, G = glass

* No headspace over sample

** For non-preserved samples, the holding time is 5 days. For preserved samples, please
provide either a non-preserved sample (100 mL) or the electrical conductivity prior to
acidification.

Note: All solid samples should be collected in stainless steel sleeves, brass sleeves or in glass

jars all with teflon-lined caps and 4-8 oz. capacity. All solid samples should be kept cool at 4

C.
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TABLE 6-1 RECOMMENDED SAMPLE COLLECTION AND PRESERVATION

Volume Holding
Analysis Container (mlL) Preservation Time
Radiochemistry
Gross Alpha & Beta P 1000 HNO3, pH <2 6 mo.
Total Radium P 1000 HNO3, pH <2 6 mo.
Total Uranium P 1000 HCl, pH <2 6 mo.
Radon¥* G 2x250 Cool, 4 C ) 72 hr.
Tritium G 2x250 Cool, 4 C 6 mo.
Strontium 90 P 1000 HCl, pH <2 6 mo.
All Bacteriological P,G 100 0.008% NayS,053; 30 hr.
Cool, 4 C, Sterile
Volume Holding
Analysis Container (mL) Preservation Time
Organic Chemicals
Drinking Water
EPA 501* G, VOA 2x40 Na»S503, if chlorinated 14 days
TFE-septa cap HCl, pH <2; Cool, 4 C
EPA 502.2% G, VOA 2 x40 Na»§,03, if chlorinated 14 days
TFE-septa cap H &H <2; Cool, 4 C
EPA 504* G 2x40 NayS§503, if chlorinated 28 days
TFE-septa cap Cool, 4 8
EPA 505** G 2x40 Na5590;, if chlorinated 7 days
TFE-septa cap Cool, 4 8
EPA 507 G, amber 1 x 1000 Nay58,03, if chlorinated 14 days
TFE-lined cap or %{51 pH <2; Cool, 4 C
EPA 508** G, amber 1 x 1000 NayS503, if chlorinated 7 days
TFE-lined cap Cool, 4 E
EPA 510* G, amber 1 x250 NayS503, if chlorinated 14 days
TFE-septa cap Cool, 4 (33

* No head space over sample.
** This is the maximum holding time prior to extraction. The extracted sample may be held

up to 40 days before analysis.
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TABLE 6-1 RECOMMENDED SAMPLE COLLECTION AND PRESERVATION

Volume Holding
Analysis Container (mL) Preservation Time
Organic Chemicals
Drinking Water
EPA 515.1** G, amber 1 x 1000 NayS8,03, if chlorinated 7 days
TFE-lined cap Cool, 4 E )
EPA 524.2* G, VOA 2x40 Nay$503, if chlorinated 14 days
TFE-septa cap or f—l&l pH <2; Cool, 4 C
EPA 525** G, amber 1 x 1000 Cool, 4 C 7 days
TFE-lined cap
EPA 531 G, amber 1 x 250 NayS8503, if chlorinated 14 days
Monochloroacetic acid buffer
EPA 547 G, amber 1x125 Na3S,0j3, if chlorinated 6 mo.
Cool, 4 &
EPA 548 G, amber 1x125 NayS,03, if chlorinated 7 days
Cool, 4 &
EPA 549 G, amber 1 x 1000 NayS,03, if chlorinated 7 days
silanized Cool, 4 &
EPA 550.1 G, amber 1 x 1000 NayS8503, if chlorinated 7 days
Cool, 4 &
EPA 552 G, amber 1 x 1000 NH4Cl, if chlorinated 7 days
Cool, 4 C
EPA 1613A G, amber 1 x 1000 NayS§503, if chlorinated 7 days
Cool, 4 &

* No head space over sample.
** This is the maximum holding time prior to extraction. The extracted sample may be held
up to 40 days before analysis.
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TABLE 6-1 RECOMMENDED SAMPLE COLLECTION AND PRESERVATION

Volume Holding

Analysis Container (mL) Preservation Time

Organic Chemicals

Wastewater and Hazardous Waste

EPA 601/8010* G, VOA 2 x40 Nay§,03, if chlorinated 14 days
TFE-septa cap HCl, pH’ <2; Cool, 4 C

EPA 8011 G, VOA 2x40 NayS50;, if chlorinated 28 days
TFE-septa cap Cool, 4 (31

EPA 602/8020* G, VOA 2x40 Na»550;, if chlorinated 14 days
TFE-septa cap HCl, pH <2; Cool, 4 C

EPA 603/8030* G, VOA 2 x40 Nay5,0;, if chlorinated 14 days
TFE-septa cap Ad%ust pH to 4-5; Cool, 4 C

EPA 604/8040** G, amber 1 x 1000 NayS50j3, if chlorinated 7 days
TFE-lined cap Cool, 4 E

EPA 608/8080** G, amber 1 x 1000 NayS,03, if chlorinated 7 days
TFE-lined cap Cool, 4 é

EPA 610/8310 G, amber 1 x 1000 NayS5,503, if chlorinated 14 days
TFE-lined cap Cool, 4 E

EPA 613** G, amber 1 x 1000 Nay5703, if chlorinated 7 days
TFE-lined cap Cool, 4 E

EPA 614/8140** G, amber 1 x 1000 Cool, 4 C 7 days
TFE-lined cap

EPA 615/8150** G, amber 1 x 1000 NayS50;, if chiorinated 7 days
TFE-lined cap Cool, 4 E

EPA 619 G, amber 1 x 1000 NayS50j3, if chlorinated 14 days
TFE-lined cap Cool, 4 E

* No head space over sample.
** This is the maximum holding time prior to extraction. The extracted sample may be heid
up to 40 days before analysis.
*** RCRA holding time is 7 days.
Note: All solid samples should be collected in stainless steel sleeves, brass sleeves or in glass
jars all with teflon-lined caps and 4-8 oz. capacity. All solid samples should be kept cool at 4

C.
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TABLE 6-1 RECOMMENDED SAMPLE COLLECTION AND PRESERVATION

Volume Holding
Analysis Container (mL) Preservation Time
Organic Chemicals
Wastewater and Hazardous Waste
EPA 624/8240* G, VOA 2x40 NayS8,03, if chlorinated 14 days
TFE-septa cap HC], pH <2; Cool, 4 C
EPA 625/8270** G, amber 1 x 1000 Na35403, if chlorinated 7 days
TFE-lined cap Cool, 4 ?S
EPA 632** G, amber 1 x 1000 Cool, 4 C 7 days
TFE-lined cap
EPA 9020* G, amber 1 x 250 HyS0y4, pH <2 14 days
(TOX)**=* TFE-lined cap Cool, 4 C 7 days
EPA 415.1 G, amber 1 x250 HCI or H,SOy4, pH <2 28 days
(TOC) TFE-lined cap Cool, 4
EPA 9060 See note 250 g Cool, 4 C N/A
Underground Storage Tank Analyses
EPA 418.1 G, amber 1 x 1000 Cool, 4 C 28 days
TFE-lined cap
EPA 8015,8015M* G, VOA 2x40 HCIl, pH <2 14 days
TFE-septa cap Cool, 4 C
EPA 601/8010* G, VOA 2x40 N2,5,03, if chlorinated 14 days
TFE-septa cap HCl, pH <2; Cool, 4 C
EPA 602/8020%* G, VOA 2x40 NaS,03, if chlorinated 14 days
TFE-septa cap HCl, pI-l3 <2; Cool, 4 C

Note: All solid samples should be collected in stainless steel sleeves, brass sleeves or in glass
jars all with teflon-lined caps and 4-8 oz. capacity. All solid samples should be kept cool at 4

C.
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TABLE 6-1 RECOMMENDED SAMPLE COLLECTION AND PRESERVATION

Volume Holding
Analysis Container (mL) Preservation Time
Hazardous Waste Characterization
Corrosivity P,G 100 Cool, 4 C 7 days
Ignitability G 100 Cool, 4 C . 7 days
TFE-lined cap
Reactivity/ G 100 Cool, 4 C 7 days
Reactions TFE-lined cap
Sulfide/Sulfide G 100 Cool, 4 C 7 days
generation TFE-lined cap
TTLC, STLC, TCLP, and EP Toxicity
Metals G 500 Cool, 4 C 30 days
TFE-lined cap
Pesticides G, amber 1000 Cool, 4 C 7 days*
TFE-lined cap
Herbicides G, amber 1000 Cool, 4 C 7 days*
TFE-lined cap
Bioassays
Chronic P,G 3x1000 Cool, 4 C 24 hr.
Acute P,G 2x5 gal Cool, 4 C 24 hr.

Note: All solid samples should be collected in stainless steel sleeves, brass sleeves or in glass
jars all with teflon-lined caps and 4-8 oz. capacity. All solid samples should be kept cool at 4

C.
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7.1 Sample Custody

It is essential to ensure sample integrity from the time of collection through analysis and final

disposition. This includes the ability to trace possession and handling of the samples. This is

referred to as chain-of-custody and is important in the event of litigation involving the resulits.
Where litigation is not involved, chain-of-custody procedures are useful for routine control of
sample flow.

A sample is considered to be under a person's custody if it is in the individual's physical
possession, in the individual's sight, secured in a tamper-proof manner by that individual, or
is secured in an area restricted to authorized personnel. The following procedures summarize
the major aspects of chain-of-custody.

7.1.1 Sample Labels
Use labels to prevent sample misidentification. Gummed paper labels or tags generally
are adequate. Include at least the following information: sample number, name of
collector, date and time of collection, and place of collection. Affix labels to sample
containers before or at the time of sampling. Fill label out with waterproof ink at time of
collection.

7.1.2 Custody Seals
Use sample seals to detect unauthorized tampering with samples up to the time of
analysis. Plastic seals are normally used. Attach seal in such a way that it is necessary to
break the seal to open the sample container. Affix seal to container before sample leaves
custody of sampling personnel.

7.1.3 Field Log Book
Record all information pertinent to a field survey or sampling in a bound log book. As a
minimum, include the following in the log book; purpose of sampling; location of
sampling point; name and address of field contact; producer of material being sampled
and address, if different from location; and type of sample. Because sampling situations
vary widely, no general rule can be given as to the information to be entered in the log
book. It is desirable to record sufficient information between the logbook and
chain-of-custody so that one could reconstruct the sampling without reliance on the
collector's memory. Protect the log book and keep it in a safe place.

7.1.5 Shipping Samples or Sample Delivery to Laboratory
Prior to shipping samples all documentation must be ready for proper chain of custody.
The information necessary for documenting chain of custody is outlined section 7.3.
After filling out the proper sample documentation, the samples and documents should be
placed in an ice chest with adequate protection. Normally "Blue Ice" is used for keeping
samples cool. However, dry ice may be used if approved by Department of
Transportation (DOT).

If client provides direct delivery of sample to laboratory, samples should be delivered as
soon as practicable. Documentation must be ready for proper chain of custody. Again,
all information necessary for documenting chain of custody is outlined section 7.3.
Accompany sample with chain- of-custody record and a sample analysis request sheet.
Deliver sample to sample custodian.
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7.1.6 Receipt and Logging of Sample
In the laboratory, the sample custodian receives the sample and inspects its condition and
seal, reconciles label information and seal against the chain-of-custody record, assigns a
laboratory number, logs sample in the laboratory computer, and stores it in a secured
storage room or cabinet until it is assigned to an analyst.

7.1.7 Assignment of Sample for Analysis
The laboratory supervisor usually assigns the sample for analysis. Once in the
laboratory, the supervisor or analyst is responsible for the sample's care and custody.

7.1.8 Safety Considerations
Because sample constituents can be toxic, take adequate precautions during sampling and
sample handling. Toxic substances can enter through the skin and, in the case of vapors,
through the lungs. Inadvertent ingestion can occur via direct contact with foods or by
adsorption of vapors onto foods. Precautions may be limited to wearing gloves or may
include coveralls, aprons, or other protective apparel. Always wear eye protection.
When toxic vapors might be present, sample only in well-ventilated areas or use a
respirator or self-contained breathing apparatus. In a laboratory, open sample
containers in a fume hood. Never have food near samples or sampling locations; always
wash hands thoroughly before handling food.

If there is any possibility that flammable organic compounds may be present, take
adequate precautions. Prohibit smoking near samples, sampling locations, and in the
laboratory. Keep sparks, flames, and excessive heat sources away from samples, and
sampling locations.

Radioactivity is screened at the time of sample receipt. Consult the radiation safety SOP
and Radiation Safety Officer for proper handling of samples.

7.2 Laboratory Sample Control and Tracking
FGL's sample control objectives are achieved through the use of a Laboratory Information
Management System (LIMS). LIMS is a computer software system specifically designed by
FGL for tracking and handling of the large amount of information required to efficiently
manage an analytical chemistry laboratory. The system provides a versatile, easy-to-use
vehicle for the laboratory managers and chemists to perform sample tracking and status
checks.

7.3 Sample Receiving Policy
Obtain a chain-of-custody record accompanying each sample or group of samples. The
chain-of-custody is usually prepared in the field.
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7.3.1

7.3.2

7.3.3

Obtain the following client information and record on chain of custody:
Reporting -

Address

Phone Number

Fax Number

Person to Contact

Billing -
Address
Phone Number
Fax Number
P.O. or contract Number
Person to Contact

Obtain the following project and sample information and record on chain of custody:
Project description

Sample descriptions

Sample type

Sampling date and time

Sample containers, preservatives

EPA Method Numbers or method descriptions

Report form required: State FGL
Determine turn-around-time requirement:
Rush Number of Days

Inspect the sample for the following:
Have holding times been observed and determine if it is possible for FGL to meet
holding times?
Has the correct preservative been used?
Is the sample size adequate?
Is the sample container satisfactory?
Note sample condition :
Broken/leaking container
Temperature Ambient Chilled
Record Actual Temperature
Check for headspace when appropriate

Also note on the chain of custody any problems with sample condition, the person
notified, time and date notified, and customers response, if any.

Screen all samples for radio chemical hazard using the Geiger counter kept in the sample
receiving area. Consult the radiation safety SOP and Radiation Safety Officer for proper
handling of samples.

7.3.4 Log the sample information into the LIMS under one of the following divisions:

Inorganic
Organic
Radioactivity
Bacteriology
Agriculture



- Section No: 7
Page: 4 of 6

Revision No: 2.0

Date: January 15, 1994

Sample Custody

7.3.5 Transfer samples and analyses worksheets to the proper refrigerator or lab work
distribution area.

7.4 Sample Storage
All samples are retained for a minimum of 30 days except for microbiological samples
which are held for a shorter time. A longer storage period can be arranged at the request
of the client.

7.5 Sample Disposal ]
All samples which are considered to be potentially hazardous based upon analytical results
or matrix, will be disposed of by lab packing. Extremely hazardous samples may be
returned to the client for disposal. All disposal arrangements should be made with a
project manager.

7.6 Subcontracted Lab Work
On occasion, laboratory work may need to be subcontracted to certified labs approved by
FGL Environmental. Prior to subcontracting the client will be notified. Under no
circumstances will work be subcontracted without client requirements being met. When
work is subcontracted, it is done so under chain of custody, and the proper records are
included with the data package.
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Figure 7-1 Chain of Custody
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The production of analytical data of known, defensible and documented quality requires
adherence to standardized procedures which cover all aspects of laboratory operation. The
following sections provide details of the standardized procedures relating to instrumentation
calibration.

8.1 Instrument Calibration
Prior to use, every instrument must be calibrated according to the procedure found in the
method specific Standard Operating Procedure (SOP). A list of all laboratory equipment
may be found in section 17. Tables 8-1 and 8-2 list the organic mass spectrometer
calibration ion abundance criteria which must be met. _
The analytical balances are certified once a year by a certified specialist. All balances are
labelled as certified. All balances are checked monthly using NIST traceable S weights.

All refrigerator, oven, and incubator temperatures are monitored daily, and all
thermometers are checked for accuracy on a quarterly basis.

8.2 Calibration Standards
All chemicals used by FGL Environmental are ACS reagent grade, or better. Wherever
possible, standards are from sources that are traceable to the National Institude of
Standards and Technology. A log book is maintained for all working standards. Each log
contains the standard ID or code, date of working standard preparation, analyst initials
who prepared the standard, the manufacturers lot number, stock solution expiration date,
stock analyte concentration(s), analyte concentration(s), and initial and final volumes used
in dilutions. The working standard container is also labeled with ID or code, date of
standard preparation, analyst initials who prepared the standard, expiration date, analytes
and analyte concentration.

8.3 Calibration Policy

8.3.1 Applicability
This policy is designed to be a guideline to ensure that all data are treated alike, and thus
ensuring that*data generated on any particular day of analysis are representative of the
norm. However, the policies are not intended to be absolute criteria for the acceptance
or rejection of any analytical data.

In cases where the acceptance criteria outlined in policy or SOPs cannot be achieved then
the analyst uses a non- conformance report form to document the difficulty. More than
one continuing difficulty will result in a Corrective Action Report (CAR, see section 15).
These are on record and will be included in a project data package if that is required by
the project plan. An example of a CAR form is shown in figure 15-1.

8.3.2 Linearity
All calibrations should be linear unless otherwise defined in the specific SOP. FGL's
definition of linearity is a calibration curve that has a linear regression equal to or
greater than 0.995. For organics, if a linear regression is used, a single average response
factor may be used if acceptance criteria pass. Specific protocols outlined in a given SOP
will take precedence over these generic policies.
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8.3.3 Selection of Quantitation Technique (Organics)
For organic analysis, a decision must be made during the validation process (and detailed
in the SOP) as to whether an internal or external quantitation technique will be routinely
employed.

The internal standard method of quantitation cannot be employed unless all of the
following conditions are met:

(1) The internal standard must be added post-extraction.

(2) The internal standard must be added quantitatively.

(3) Any analyte that is a target analyte in the method of interest may not be selected for
use as an internal standard.

(4) The concentration of the internal standard(s) must not exceed the calibration range
of the method target analyte. In cases where the target analytes are associated with
more than one calibration range (i.e. analytes "1-4" are calibrated from 1 to 10
ppb, while analyte "5" is calibrated from 10 to 100 ppb, all target analytes should be
prepared at a level between the highest and lowest calibration standard (e.g.
approximately 50 ppb in the example given). .

The use of internal standard quantitation is of greatest benefit in those methods subject

to injection variability, and thus, variability in the absolute mass injected onto the

column(s) employed. The drawback to this technique, for GC methods, is that any -

compound which exhibits a similar retention time as the compound used for the internal

standard will be identified as the internal standard, leading to erronous quantitation.

For this reason, the internal standard technique is most useful for GC/MS where -

deuterated analytes not naturally occuring can be derected and quantified.

8.3.4 Selection of Calibration Method
As part of the validation process, the specific calibration range and calibration method
must be determined and documented in the SOP. Once determined in this manner, the
same protocols must be followed each time the method is employed. This will ensure that
data reduction is not performed differently on separate data sets by different analysts.
The calibration acceptance criteria are listed in section 8.3.8. A least squares (linear)
regression is initially tried as a calibration method. For organics, if a linear regression is
used, a single average response factor may be used. For inorganics, if the acceptance
criteria cannot be met using a linear regression, then a second order polynomial can be
used to fit the data, with the same acceptance criteria being applied. In the event that
neither a simple linear regression nor a second order polynomial fit result in an equation
which meets the calibration acceptance criteria, then the calibration range must be
reduced.

8.3.5 Minimum Number of Calibration Levels
Most calibrations include a minimum of three or five initial calibration standards plus a
blank. Specific SOPs may have other requirements.
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8.3.6 Selection of Calibration Levels
Two standards should be included per order of magnitude of concentration of the
calibration curve. For example 0.1, 1.0, 10.0 has 2 standards per order magnitude (0.1
and 1.0; 1.0 and 10.0). In cases where instrumentation spans several orders of
magnitude, the SOP for that method may not require this policy.

The lowest calibration level should be within a factor of 10 of the detection limit for
reporting (DLR) for each target compound unless otherwise specified in the SOP.

8.3.7 Calibration Analysis Sequence
The calibration must progress from the analysis of the lowest to highest standard unless
the instrumentation does not permit it. A blank must be analyzed after the highest
calibration standard.

If the analysis requires an initial high standard to set the gain, a blank must be run
before starting with the low calibration standard unless the instrumentation does not
permit it.

8.3.8 Calibration Acceptance Criteria
In general, for inorganics, the calculated value for standards must be within 10% of the
expected value. However, the value determined by the calibration curve for the lowest
standard must be within +/- 50% of the true value and if the calibration is linear
through the origin (at less than +/- 1/2 the detection limit). For organics, if a linear
regression is used, a single average response factor may be used. The percent relative
standard deviation for the individual standard response factors must be less than the
maximum value listed for the method in the SOP.

8.3.9 Calibration Check Compounds (CCC) and Initial Calibration Verifications (ICV's)
The CCC or ICV is used to check the validity of the initial calibration. This standard is
composed of some or all of the same analytes used for calibration but from a different
source than the calibration standard. The standard should be at a concentration near the
midpoint of the curve. In many cases FGL uses a Laboratory Control Sample (LCS) as
an ICV. In this case the LCS verifies both the calibration and sample preparation. FGL
uses control charts for LCS's and acceptance ranges for many analytes have been
statistically derived. Please see table 5-1 for acceptance limits. If calculated acceptance
criteria are not listed, the general acceptance range is +/-25% of the true value for
organics and +/-10% for inorganics.

8.3.10 Continuing Calibration Verifications (CCV)
The CCYV is used to verify continuing calibration validity without having to completely
restandardize the instrument. Refer to specific EPA methods or SOPs to determine
whether this is required. The continuing calibration standard should be near the
mid-point of the calibration curve. If calculated acceptance criteria are not listed, the
general acceptance range is +/-25% of the true value for organics and +/-10% for
inorganics.



Section No: 8

Page: 4 of 5

Revision No: 2.0

Date: January 15, 1994

Calibration Procedures and Frequency

8.3.11 Organic Mass Spectrometry Tuning Criteria
In addition to the above calibration criteria, GC/MS methods require mass spectrometer
tuning. The acceptance criteria for volatile organics using bromofluorobenzene (BFB)
are listed in table 8-1. The acceptance criteria for semivolatile organics using
decafluorotriphenyiphosphene (DFTPP) are listed in table 8-2.

Table 8-1

GC/MS Volatile Organic Key lon Abundance Tuning Criteria, using BFB

Mass
50
75
95

96
173
174
175
176
177

Table 8-2

Ion Abundance Criteria

15 to 40% of mass 95

30 to 60% of mass 95

base peak, 100% relative abundance

5 to 9% of mass 95

less than 2% of mass 174

greater than 50% of mass 95

5 to 9% of mass 174

greater than 95% but less than 101% of mass 174
5 to 9% of mass 176

GC/MS Semivolatile Organic Key lon Abundance Tuning Criteria, using DFTPP

Mass
51
68
70
127
197
198
199
275
365
441
442
443

Ion Abundance Criteria

30 to 60% of mass 198

less than 2% of mass 69

less than 2% of mass 69

40 to 60% of mass 198

less than 1% of mass 198

base peak, 100% relative abundance
5 to 9% of mass 198

10 to 30% of mass 198

greater than 1% of mass 198
present but less than mass 443
greater than 40% of mass 198
17 to 23% of mass 442
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8.3.12 Calibration Frequency

Inorganics

For trace metals analyses calibrations are performed initially for each analytical run.
Recalibration or continuing calibration checks are used every ten analyses. For wet
chem analyses, a new curve is generated every six months. To verify daily calibration,
continuing calibration verifications are used. Exceptions may exist for method specific
SOPs.

Organics _

GC and GC/MS methods are calibrated initially for all analytes. For each additional
day of operation, a calibration check standard is analyzed and evaluated. If the
calibration is deemed valid the analysis may be performed. Otherwise, the system is
recalibrated. Exceptions may exist for method specific SOPs.
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9.1 Method Sources

FGL uses EPA or standard methods for virtually all analyses. The following method
manuals are used as references:

Drinking Water Methods -
1) "Methods for Chemical Analysis in Waters and Waste" (MCAWW)
EPA-600/4-79-020
2) "Standard Methods for the Analysis of Water and Wastewater", 17th Edition, 1990.
3) "Methods for the Determination of Organic Compounds in Drinking Water", EPA
Method Book, EPA-600/4-88-039, December 1988.

4) "Methods for the Determination of Organic '—Compounds in Drinking
Water-Supplement ", EPA Method Book, EPA-600/4- 90-020, July 1990.
5) "Methods for the Determination of Organic Compounds in Drinking

Water-Supplement II", EPA Method Book, EPA-600/4- 90-020, July 1990.
6) "Eastern Environmental Radiation Facility Radiochemistry Procedures Manual", EPA
Method Book, EPA 520/5-84-006, August 1984.
7) "Environmental Measurements Laboratory Procedures", HASL-300, 27th Edition,
February 1992.

Wastewater Methods -
1) "Methods for Chemical Analysis in Waters and Waste" (MCAWW)
EPA-600/4-79-020
2) "Standard Methods for the Analysis of Water and Wastewater", 17th Edition, 1990.
3) "Methods for Organic Chemical Analysis of Municipal and Industrial Wastewater",
EPA Method Book, EPA 600/4-82-057, July 1982.
4) "Eastern Environmental Radiation Facility Radiochemistry Procedures Manual", EPA
Method Book, EPA 520/5-84-006, August 1984.

5) "Environmental Measurements Laboratory Procedures", HASL-300, 27th Edition,
February 1992.

Solid Waste / Hazardous Waste Methods -
1) "Methods for Evaluating Solid Waste", EPA Method Book, SW- 846, revision 3,
and proposed revisions.
2) "Eastern Environmental Radiation Facility Radiochemistry Procedures Manual", EPA
Method Book, EPA 520/5-84-006, August 1984.

3) "Environmental Measurements Laboratory Procedures", HASL-300, 27th Edition,
February 1992.
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9.2 Standard Operating Procedures (SOPs)
FGL has specific standard operating procedures (SOPs) for each analytical test we
perform. These procedures contain the following major sections:

1) Title

2) Scope and Application

3) Summary of Method

4) Interferences

5) Safety

6) Sample Preparation

7) Reagent Preparation

8) Standard Preparation

9) Analytical Procedure

10) Calculations

11) Quality Control

12) Data Validation and Reporting
13) Record Keeping and Record Storage
14) Disposal of Waste

15) References

9.3 Specific Methods Used for Analysis
The analytical methods performed at FGL fall into three general categories: drinking
waters, wastewaters, and solid waste / hazardous waste methods. These methods are listed
in Table 9-1.
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TABLE 9-1 Specific Analytical Drinking Water Methods

Parameter

Organic Chemicals

Trihalomethanes

Volatile Organics

Dibromochloropropane (DBCP)
and Ethylene dibromide (EDB)

Chlorinated Pesticides

Nitrogen/phosphorus Pesticides

Chlorothalonil

PCB's as Decachlorobiphenyl

Trihalomethane Form. Potential

Herbicides

Yolatile Organics

Diethylhexylphthalate

Carbamates

Glyphosate (Roundup)

Endothall

Paraquat and Diquat

Polynuclear Aromatic Hydrocarbons

Haloacetic Acids

General Inorganic Analyses
Acidity

Aggressive Index

Alkalinity (CaCO3)
Bicarbonate (HCO3)
Biochemical Oxygen Demand (BODS)
Bromide (Br)

Carbon Dioxide (CO2)
Carbonate (CO3)

Chemical Oxygen Demand (COD)
Chloride (Cl)

Chlorine Residual (CI2)
Chlorine Residual (CI2)
Chlorine Demand

Color

Cyanide, Total (CN)
Electrical Conductivity (EC)
Fluoride (F)

Hardness, total (as CaCO3)
Hydroxide (OH)

Langelier Index (corrosivity)
MBAS

Method

EPA 501.2
EPA 502.2
EPA 504

EPA 505
EPA 507
EPA 508
EPA 508A
EPA 510
EPA 515.1
EPA 524.2
EPA 525
EPA 531
EPA 547
EPA 548
EPA 549
EPA 550.1
EPA 552.1

EPA 305.1
N/A

EPA 310.1
EPA 310.1
EPA 405.1
EPA 300.0

SM 4500C0O2

EPA 310.1
EPA 410.2
EPA 300.0
EPA 330.4
EPA 330.5
SM 409A

EPA 110.3
EPA 335.2
EPA 120.1
EPA 340.2
SM 2340B
EPA 310.1
SM 2330B
EPA 425.1
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Description

GC/ECD, micro extraction
GC/PID/Hall, purge & trap
GC/ECD, micro extraction

GC/ECD, micro extraction
GC/NPD, liquid-liquid

GC/ECD, liquid-liquid

GC/ECD, liquid-liquid

GC/ECD, micro extraction
GC/ECD, liquid-liquid

GC/MS, purge & trap

GC/MS, SPE

HPLC, post column derivatization
HPLC, post column derivatization
HPLC, post column derivatization
HPLC, post column derivatization
HPLC, post column derivatization
HPLC, post column derivatization,
SPE

Titration
Calculation
Titration
Titration
ISE

IC

Titration
Titration
Colorimetric
IC

Titration
Colorimetric
Titration
Observation
Colorimetric
Conductivity Bridge
ISE
Calculation
Titration
Calculation
Colorimetric
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TABLE 9-1 Specific Analytical Drinking Water Methods

Parameter

General Inorganic Analyses continued

Nitrogen
Ammonia (NH3-N)
Nitrate (NO3-N)
Nitrite (NO2-N)
Nitrate (NO3-N)
Nitrite (NO2-N)
Organic (TKN-NH3-N)

Total (TKN+NO3-N+NO2-N)

Total Kjeldahl
Odor
Oil and Grease
Oxygen, Dissolved (DO)
H

P

Phenols

Phosphorous
Phosphate (PO4-P)

Phosphate-dissolved (PO4-P)

Total (P)
Total-dissolved (P)
Resistivity
Sodium Percent

Sodium Absorption Ratio (SAR)

Solids/Residue
Filterable (TDS)
Non-filterable (TSS)
Total
Volatile
Settleable

Sulfate (SO4)

Sulfide (H2S)

Total
Dissolved

Sulfite (SO2)

Tannin & Lignin

Titration - pH adjustment

Turbidity

Trace Metals Analyses
Aluminum (Al)
Aluminum (Al)
Antimony (Sb)
Antimony (Sb)
Arsenic (As)

Arsenic (As)

Barium (Ba)

Barium (Ba)
Beryilium (Be)

Method

EPA 350.1
EPA 300.0
EPA 300.0
EPA 353.2
EPA 353.2
N/A

N/A

EPA 351.2
EPA 140.1
EPA 413.1
EPA 360.1
EPA 150.1
EPA 420.1

EPA 300.0
EPA 300.0
EPA 365.4
EPA 365.4
N/A

N/A

EPA 200.7

EPA 160.1
EPA 160.2
EPA 160.3
EPA 160.4
EPA 160.5
EPA 300.0

EPA 376.2
EPA 376.2
EPA 377.1
SM 5500B
N/A

EPA 180.1

EPA 200.9
EPA 200.8
EPA 200.9
EPA 200.8
EPA 200.9
EPA 200.8
EPA 200.7
EPA 200.8
EPA 200.7

Date:

Description

Colorimetric
IC

IC
Colorimetric
Colorimetric
Calculation
Calculation
Colorimetric
Observation
Gravimetric
ISE

ISE
Colorimetric

IC

IC
Colorimetric
Colorimetric
Calculation
Calculation
ICP

Gravimetric
Gravimetric
Gravimetric
Gravimetric
Gravimetric
IC

Methylene Blue
Methylene Blue
Titrimetric
Colorimetric
Titration
Nephelometric
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Furnace Atomic Absorption

ICP/MS

Furnace Atomic Absorption

ICP/MS

Furnace Atomic Absorption

ICP/MS
ICP
ICP/MS
ICP
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TABLE 9-1 Specific Analytical Drinking Water Methods
Parameter Method Description

Trace Metals Analyses continued

Beryilium (Be) EPA 200.8 ICP/MS

Boron (B) EPA 200.7 ICP

Boron (B) EPA 200.8 ICP/MS

Cadmium (Cd) EPA 200.9 Furnace Atomic Absorption
Cadmium (Cd) EPA 200.8 ICP/MS

Calcium (Ca) EPA 200.7 ICP

Chromium (Cr) EPA 200.9 Furnace Atomic Absorption
Chromium (Cr) EPA 200.8 ICP/MS

Chromium VI (Cr+6) EPA 7196 Colorimetric

Cobalt (Co) EPA 200.7 ICP

Cobalt (Co) EPA 200.8 ICP/MS

Copper (Cu) EPA 200.7 ICP

Copper (Cu) EPA 200.8 ICP/MS

Iron (Fe) EPA 200.7 ICP

Lead (Pb) EPA 200.9 Furnace Atomic Absorption
Lead (Pb) EPA 200.8 ICP/MS

Lithium (Li) SM 3500LiB Flame Atomic Absorption
Magnesium (Mg) EPA 200.7 ICP

Manganese (Mn) EPA 200.7 ICP

Manganese (Mn) EPA 200.8 ICP/MS

Mercury (Hg) EPA 245.1 Cold Vapor Atomic Absorption
Mercury (Hg) EPA 245.2 Cold Vapor Atomic Absorption
Molybdenum (Mo) EPA 200.7 ICP

Molybdenum (Mo) EPA 200.8 ICP/MS

Nickel (Ni) EPA 200.7 ICP

Nickel (Ni) EPA 200.8 ICP/MS

Potassium (K) EPA 200.7 ICP

Selenium (Se) EPA 200.9 Furnace Atomic Absorption
Selenium (Se) EPA 200.8 ICP/MS

Silica (S§i02) EPA 200.7 ICP

Silver (Ag) EPA 200.9 Furnace Atomic Absorption
Silver (Ag) EPA 200.8 ICP/MS

Sodium (Na) EPA 200.7 ICP

Thallium (T1) EPA 200.9 Furnace Atomic Absorption
Thallium (T1) EPA 200.8 ICP/MS

Tin (Sn) EPA 200.9 Furnace Atomic Absorption
Vanadium (V) EPA 200.7 ICP

Vanadium (V) EPA 200.8 ICP/MS

Zinc (Zn) EPA 200.7 ICP

Zinc (Zn) EPA 200.7 ICP/MS
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TABLE 9-1 Specific Analytical Drinking Water Methods

Parameter

Radiochemical Analyses
Gross Alpha

Gross Beta

Gross Alpha & Beta
Total Radium*
Uranium

Tritium

Radon

Bacteriological Analyses
Total & Fecal Coliform
Total Coliform-Colilert
Standard Plate Count

* Can be reported as Radium 226 if less than 3 pCi/liter.

Method

EPA 900.0
EPA 900.0
EPA 900.0
EPA 900.1
EPA 908.0
EPA 906.0
EPA 913.0

SM9221E
SM9221D
SM9215B
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Description

Proportional Counter
Proportional Counter
Proportional Counter

Isolation, Proportional Counter
Isolation, Proportional Counter
Distillation, Liquid Scintillation
Liquid Scintillation

Fermentation, MPN, 10 tube
Presence-Absence
Incubation, visual count
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TABLE 9-2 Specific Analytical Wastewater / Hazardous Waste Liquid Methods

Parameter

Organic Chemical Analyses

Sample Preparation

Sample Preparation

Extraction

Sample Preparation

Purgeable Halocarbons

EDB and DBCP

Non-Halogenated Volatile Organics

Total Petroleum Hydrocarbons
Purgeable

Non-Halogenated Volatile Organics
Extractable

Aromatic Volatile Organics

Phenols

Chlorinated Pesticides & PCB's

Polynuclear Aromatic Hydrocarbons

Organophosphorus Pesticides

Chlorinated Herbicides

Volatile Organics

Semi-volatile Organics

Carbamates

Total Organic Carbon

Total Organic Halogens (TOX)

Total Recov. Pet. Hydrocarbons

General Inorganic Analyses
Acidity

Aggressive Index

Alkalinity (CaCO3)
Bicarbonate (HCO3)
Biochemical Oxygen Demand (BODS)
Bromide (Br)

Carbonate (CO3)

Carbon Dioxide (CO2)
Chemical Oxygen Demand (COD)
Chioride (Cl)

Chlorine Residual (CI12)
Chlorine Residual (CI2)
Chlorine Demand

Color

Cyanide, Total (CN)
Electrical Conductivity (EC)
Fluoride (F)

Hardness, total (as CaCO3)
Hydroxide (OH)

Langelier Index (corrosivity)
MBAS

Method

EPA 3510
EPA 3520

EPA 3580
EPA 601/8010
EPA 8011
EPA 8015
EPA 8015M

EPA 8015M

EPA 602/8020
EPA 604/8040
EPA 608/8080
EPA 610/8310
EPA 614/8140
EPA 615/8150
EPA 624/8240
EPA 625/8270
EPA 632
(TOC)

EPA 9020
EPA 418.1

EPA 305.1
N/A

EPA 310.1
EPA 310.1
EPA 405.1
EPA 300.0
EPA 310.1
SM 4500CO2
EPA 410.2
EPA 300.0
EPA 330.2
EPA 330.5
SM 409A
EPA 110.3
EPA 335.2
EPA 120.1
EPA 340.2
EPA 130.2
EPA 310.1
SM 2330B
EPA 425.1

Description

Liquid-Liquid extraction
Continous Liquid- Liquid
Solvent Dilution

GC/PID/Hall, purge & trap
GC/ECD, micro extraction
GC/FID, purge & trap

GC/FID, purge & trap

GC/FID, micro extraction

GC/FID, purge & trap
GC/ECD, liquid- liquid
GC/ECD, liquid- liquid
HPLC/UV, liquid- liquid
GC/FPD, liquid- liquid
GC/ECD, liquid- liquid
GC/MS, purge & trap
GC/MS, liquid- liquid
HPLC/UYV, liquid- liquid
EPA415.1/9060 IR, combustion
Coulometric, Pyrolysis
IR, liquid-liquid

Titration
Calculation
Titration
Colorimetric
ISE

IC

Titration
Titration
Colorimetric
IC

Titration
Colorimetric
Titration
Visual
Colorimetric
Conductivity Bridge
ISE
Titration
Titration
Calculation
Colorimetric
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TABLE 9-2 Specific Analytical Wastewater / Hazardous Waste Liquid Methods

Parameter

General Inorganic Analyses continued
Nitrogen
Ammonia (NH3-N)
Nitrate (NO3-N)
Nitrite (NO2-N)
Organic (TKN-NH3-N)
Total (TKN+NO3-N+NO2-N)
Total Kjeldahl
Odor
Oil and Grease
Oxygen, Dissolved (DO)
pH
Phenols
Phosphorous
Phosphate (PO4-P)
Phosphate-dissolved (PO4-P)
Total (P)
Total-dissolved (P)
Resistivity
Sodium Percent
Sodium Absorption Ratio (SAR)
Solids/Residue
Filterable (TDS)
Non-filterable (TSS)
Total
Volatile
Settleable
Sulfate (SO4)
Sulfide (H2S)
Total
Dissolved
Sulfite (SO2)
Tannin & Lignin
Titration - pH adjustment
Turbidity

Trace Metals Analyses
Sample Preparation
Aluminum (Al)
Aluminum (Al)
Antimony (Sb)
Antimony (Sb)
Arsenic (As)
Arsenic (As)
Barium (Ba)
Barium (Ba)
Beryllium (Be)
Beryllium (Be)

Method

EPA 350.1
EPA 300.0
EPA 300.0
Calculation
Calculation
EPA 351.2
EPA 140.1
EPA 413.1
EPA 360.1
EPA 150.1
EPA 420.1

EPA 300.0
EPA 300.0
EPA 365.4
EPA 365.4
N/A

N/A

EPA 200.7

EPA 160.1
EPA 160.2
EPA 160.3
EPA 160.4
EPA 160.5
EPA 300.0

EPA 376.2
EPA 376.2
EPA 377.1
SM 513
N/A

EPA 180.1

EPA 3015

EPA 200.9
EPA 200.8
EPA 200.9
EPA 200.8
EPA 200.9
EPA 200.8
EPA 200.7
EPA 200.8
EPA 200.7
EPA 200.8

Description

Colorimetric
IC
IC

Colorimetric
Observation
Gravimetric
ISE
ISE
Colorimetric

IC

IC

Colorimetric

Colorimetric -
Calculation

Calculation

ICP

Gravimetric

Gravimetric

Gravimetric -
Gravimetric

Gravimetric

IC

Methylene Blue
Methylene Blue
Titrimetric
Colorimetric
Titration
Nephelometric

Digestion

Furnace Atomic Absorption
ICP/MS

Furnace Atomic Absorption
ICP/MS

Furnace Atomic Absorption
ICP/MS

ICP

ICP/MS

ICP

ICP/MS
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Analytical Procedures

TABLE 9-2 Specific Analytical Wastewater / Hazardous Waste Liquid Methods

Parameter Method Description

Trace Metais Analyses continued

Boron (B) EPA 200.7 ICP

Boron (B) EPA 200.8 ICP/MS

Cadmium (Cd) EPA 200.9 Furnace Atomic Absorption
Cadmium (Cd) EPA 200.8 ICP/MS

Calcium (Ca) EPA 200.7 ICP

Chromium (Cr) EPA 200.9 Furnace Atomic Absorption
Chromium (Cr) EPA 200.8 ICP/MS

Chromium VI (Cr+6) EPA 7196 Colorimetric

Cobalt (Co) EPA 200.7 ICP

Cobalt (Co) EPA 200.8 ICP/MS

Copper (Cu) EPA 200.7 ICP

Copper (Cu) EPA 200.8 ICP/MS

Gold (Au) EPA 231.1 Flame Atomic Absorption
Iron (Fe) EPA 200.7 ICP

Lead (Pb) EPA 200.9 Furnace Atomic Absorption
Lead (Pb) EPA 200.8 ICP/MS

Lithium (Li) SM 3500LiB Flame Atomic Absorption
Magnesium (Mg) EPA 200.7 ICP

Manganese (Mn) EPA 200.7 ICP

Manganese (Mn) EPA 200.8 ICP/MS

Mercury (Hg) EPA 245.1 Cold Vapor Atomic Absorption
Mercury (Hg) EPA 245.2 Cold Vapor Atomic Absorption
Molybdenum (Mo) EPA 200.7 ICP

Molybdenum (Mo) EPA 200.8 ICP/MS

Nickel (Ni) EPA 200.7 ICP

Nickel (Ni) EPA 200.8 ICP/MS

Potassium (K) EPA 200.7 ICP

Selenium (Se) EPA 200.9 Furnace Atomic Absorption
Selenium (Se) EPA 200.8 ICP/MS

Silica (SiO2) EPA 200.7 ICP

Silver (Ag) EPA 200.9 Furnace Atomic Absorption
Silver (Ag) EPA 200.8 ICP/MS

Sodium (Na) EPA 200.7 ICP

Strontium (Sr) EPA 200.7 ICP

Thallium (TT) EPA 200.9 Furnace Atomic Absorption
Thallium (T1) EPA 200.8 ICP/MS

Tin (Sn) EPA 200.9 Furn ace Atomic Absorption
Titanium (Ti) EPA 200.7 ICP

Uranium (U) EPA 200.7 I CP

Vanadium (V) EPA 200.7 ICP

Zinc (Zn) EPA 200.7 ICP

Zinc (Zn) EPA 200.7 ICP/MS
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Analytical Procedures

TABLE 9-2 Specific Analytical Wastewater / Hazardous Waste Liquid Methods
Parameter Method Description

Radio Chemical Analyses

Gross Alpha EPA 900.0 Proportional counter

Gross Beta EPA 900.0 Proportional counter

Gross Alpha & Beta EPA 900.0 Proportional counter

Total Radium* EPA 900.1 Isolation, proportional counter
Uranium EPA 908.0 Isolation, proportional counter
Tritium EPA 906.0 Disti llation, liquid scintillation
Radon EPA 913.0 Liquid scintillation
Bacteriological Analyses

Total Coliform SM9221E Fermentation, MPN, 15 tube
Total & Fecal Coliform SM9221E Fermentation, MPN, 15 tube

Standard Plate Count SM9215B Incubation, visual count

* Can be reported as Radium 226 if less than 3 pCi/liter.
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TABLE 9-3 Specific Analytical Solid Waste / Hazardous Waste Methods

Parameter

Organic Chemical Analyses

Sample Preparation - STLC

Sample Preparation - EP TOX

Sample Preparation - TCLP

Sample Preparation

Sample Preparation

Extraction

Sample Preparation

Sample Preparation

Sample Preparation

Purgeable Halocarbons

EDB and DBCP

Non-Halogenated Volatile Organics

Total Petroleum Hydrocarbons
Purgeable

Total Petroleum Hydrocarbons
Extractable

Aromatic Volatile Organics

Phenols

Chlorinated Pesticides & PCB's

Polynuclear Aromatic Hydrocarbons

Organophosphorus Pesticides

Chlorinated Phenoxy Herbicides

Volatile Organics

Semi-volatile Organics

Polynuclear Aromatic Hydrocarbons

Carbamates

Total Organic Carbon (TOC)

Total Organic Halogens (TOX)

Total Recov. Pet. Hydrocarbons

General Inorganic Analyses
Chloride (C])
Electrical Conductivity
Cyanide, total (CN)
Fluoride (F)
Moisture
Nitrogen
Ammonia (NH3-N)
Nitrate (NO3-N)
Nitrite (NO2-N)
Organic (TKN-NH3-N)
Total (TKN+NO3-N+NO2-N)
Total Kjeldahl
Oil and grease
Soxhlet

Method

Title 22

EPA 1310
EPA 1311
EPA 3510
EPA 3520

EPA 3540
EPA 3550
EPA 3580
EPA 8010
EPA 8011
EPA 8015

EPA 8015M
EPA 8015M

EPA 8020
EPA 8040
EPA 8080
EPA 8100
EPA 8141
EPA 8150
EPA 8240
EPA 8270
EPA 8310
EPA 632

EPA 9060
EPA 9020
EPA 418.1

EPA 9056
EPA 120.1
EPA 335.2
EPA 340.1
ASA/UL

EPA 350.1
EPA 9056
EPA 9056
N/A
N/A
EPA 351.1

EPA 413.1M

Description

Extraction

Extraction

Extraction
Liquid-Liquid extraction
Continous Liquid- Liquid
Soxhlet Extraction

Sonication Extraction

Solvent Dilution

GC/PID/Hall, purge & trap
GC/ECD, micro extraction
GC/FID, purge & trap

GC/FID, purge & trap

GC/FID, micro extraction

GC/FID, purge & trap
GC/CED, soxhlet or sonication
GC/ECD, soxhlet or sonication
GC/PID, soxhlet or sonication
GC/FPD, soxhlet or sonication
GC/ECD, soxhlet or sonication
GC/MS, purge & trap
GC/MS, soxhlet or sonication
HPLC/UV, liquid- liquid
HPLC/UYV, liquid- liquid

IR, combustion

Coulometric, Pyrolysis

IR, liquid-liquid

IC

Conductivity bridge
Distillation- Colorimetric
Distillation-ISE
Gravimetric

Colorimetric
IC
IC
Calcul ation
Calcul ation
Colorimetric

Gravimetric
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TABLE 9-3 Specific Analytical Solid Waste / Hazardous Waste Methods

Parameter

General Inorganic Analyses continued
pH
Phosphorous
Phosphate (PO4)
Total (P)
Sulfate (SO4)
Sulfide (H2S)

Method

EPA 9045

EPA 9056
See Trace Metals
EPA 9056
EPA 376.2

Hazardous Waste Characterization Analyses

Corrosivity (pH)
Aqueous sample
Nonaqueous sample
Ignitability
Aqueous (Flashpoint)
Nonaqueous (Flammability)
Reactivity
Reaction with water
Reaction with dilute acid
Reaction with dilute base
Reaction with oxidizing agent
Reaction with reducing agent
Generation
Sulfide
Cyanide

Trace Metals

Sample Preparation - TTLC
Sample Preparation - STLC
Sample Preparation - EP TOX
Sample Preparation - TCLP
Aluminum (Al)

Aluminum (Al

Antimony (Sb)

Antimony (Sb)

Arsenic (As)

Arsenic (As)

Barium (Ba)

Barium (Ba)

Beryllium (Be)

Beryllium (Be)

Boron (B)

Boron (B)

Cadmium (Cd)

Cadmium (Cd)

Calcium (Ca)

Chromium (Cr)

Chromium (Cr)

Chromium VI (Cr+6)

EPA 9040
EPA 9045

EPA 1010
EPA 1020
SW-846 Ch 8

SW-846 Ch 7

EPA 3050
Title 22

EPA 1310
EPA 1311
EPA 6010
EPA 6020
EPA 7041
EPA 6020
EPA 7060
EPA 6020
EPA 6010
EPA 6020
EPA 6010
EPA 6020
EPA 6010
EPA 6020
EPA 6010
EPA 6020
EPA 6010
EPA 6010
EPA 6010
EPA 7196

Description

ISE
IC

IC
Colorimetric

ISE
ISE

Flashpoint
Flashpoint
Observations

Screens

Digestion
Extraction
Extraction
Extraction
ICP

ICP/MS
Furnace Atomic Absorption
ICP/MS
Furnace Atomic Absorption
ICP/MS

ICP

ICP/MS

ICP

ICP/MS

ICP

ICP/MS

ICP

ICP/MS
ICP

ICP

ICP/MS
Colorimetric
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Analytical Procedures
TABLE 9-3 Specific Analytical Solid Waste / Hazardous Waste Methods
Parameter Method Description

Trace Metals Analyses continued

Cobalt (Co) EPA 6010 ICP

Cobalt (Co) EPA 6020 ICP/MS

Copper (Cu) EPA 6010 ICP

Copper (Cu) EPA 6020 ICP/MS

Gold (Au) EPA 231.1 Flame Atomic Absorption
Iron (Fe) EPA 6010 ICP

Lead (Pb) EPA 7420 Flame Atomic Absorption
Lead (Pb) EPA 6020 ICP/MS

Lithium (Li) EPA 7430 Flame Atomic Absorption
Magnesium (Mg) EPA 6010 ICP

Manganese (Mn) EPA 6010 ICP

Manganese (Mn) EPA 6020 ICP/MS

Mercury (Hg) EPA 7470 Cold Vapor Atomic Absorption
Molybdenum (Mo) EPA 6010 ICP

Molybdenum (Mo) EPA 6020 ICP/MS

Nickel (Ni) EPA 6010 ICP

Nickel (Ni) EPA 6020 ICP/MS

Phosphorous (P) EPA 6010 ICP

Potassium (K) EPA 6010 ICP

Selenium (Se) EPA 7741 Furnace Atomic Absorption
Selenium (Se) EPA 6020 ICP/MS

Silver (Ag) EPA 6010 ICP

Silver (Ag) EPA 6020 ICP/MS

Sodium (Na) EPA 6010 ICP

Strontium (Sr) EPA 6010 ICP

Thallium (T1) EPA 7841 Furnace Atomic Absorption
Thallium (TI) EPA 6020 ICP/MS

Tin (Sn) EPA 6010 ICP

Titanium (Ti) EPA 6010 ICP

Uranium (U) EPA 6010 ICP

Vanadium (V) EPA 6010 ICP

Zinc (Zn) EPA 6010 ICP

Zinc (Zn) EPA 6020 ICP/MS

Radio Chemical Analyses

Gross Alpha EPA 900.0 Proportional counter

Gross Beta EPA 900.0 Proportional counter

Gross Alpha & Beta EPA 900.0 Proportional counter

Total Radium* EPA 900.1 Isolation, proportional counter
Uranium EPA 908.0 Isolation, proportional counter
Tritium EPA 906.0 Distillation, liquid scintillation
Radon EPA 913.0 Liquid scintillation

* Can be reported as Radium 226 if less than 3 pCi/liter.
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Data Reduction, Validation, and Reporting

The process of transforming raw analytical data into a finished report involves steps which are
generally grouped into the categories of data reduction, data validation, and reporting. It
involves mathematical modeling of the standard calibration curves, statistical analysis of the
acquired data, calculations to account for preparation steps and dilutions, verification of
adherence to quality assurance procedures, and the generation of hardcopy output.

10.1 Data Reduction
At FGL Environmental the analyst has the primary responsibility for reducing raw data.
This process consists primarily of converting raw data into final reportable values by
comparing individual sample results against those obtained for.calibration purposes then
accounting for any dilutions or concentration. -

For each method, all raw data results are recorded on method specific forms or in a
standardized output from each of the various instruments. Details on procedures for data
reduction may be found in the laboratory SOP for each method.

10.2 Data Validation
Upon completion of each analytical run, the analyst enters or transfers the data to LIMS.
The analytical raw data and LIMS generated QC summary sheets are validated by the
laboratory supervisor or a backup peer analyst. They verify that all quality control
parameters fall within acceptance limits and also review the analytical data for calculation
errors and inconsistencies.

10.3 Data Review Policy
The raw data review includes all documentation associated with the samples, including
chromatograms, instrument run logs, digestion logs, and other instrument printouts.
Upon approval by the analyst or supervisor, the analytical resuits for the run are
transferred to a results database for compiling with other data for that sample. When ail
resuits for a sample have been entered, an on screen report is generated for review and
validation by the supervisor. Upon approval by the supervisor sample reports are then
released for final hardcopy reporting, which is forwarded to the client.

Data review includes the following:

1) All data packages are reviewed by a second analyst or the supervisor. The QC batch
report and analytical run sheets (if applicable) must be signed by the reviewer.

2) All supervisors must review the data released for reporting.

3) Analysis reports are printed and again reviewed by the supervisor and lab director
and signed by each upon approval.

4) Quality Control reports are printed and are reviewed and signed by the quality
assurance director or officer.
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Data Reduction, Validation and Reporting

10.4 Data Reporting
Having received approval, the hardcopy report is then generated. Quality assurance
reports are also generated at this step. Again, the final reports are reviewed before
signing by both the department supervisor and laboratory director. Invoices are also
reviewed and initialed by the department supervisor.

10.5 Data Storage
FGL Environmental maintains report files and the supporting raw data for the current
and previous year on the premises. Reports and raw data are maintained for a total of
ten years in the secured data storage facility. _
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An internal quality control program requires a set of routine internal procedures for assuring
that the data generated from a measurement system meets prescribed criteria for data quality.
An effective internal QC program must be capable of measuring and controlling the quality of
the data, in terms of precision, accuracy, and completeness (see sections 5 and 14 for these
details). _

This section identifies QC protocols associated with analytical procedures. Table 11-1 is a
general outline of quality control parameters monitored for each procedure. Included are
general quality control measures as well as specific quality control checks which provide
continual control and assessment of data quality. Figures 11-1 through 11-3 are examples of
FGL Control Charts.

FGL uses continuing calibration verifications (CCV) and initial calibration verification (ICV)
for instrument quality control. The laboratory control sample (LCS) is used for sample
preparation quality control. The CCYV standard only verifies continuing calibration. The ICV
standard is used to independently verify the calibration and may take the place of CCV when
used on a continuing basis during analysis. The LCS may take the place of both ICV and
CCYV when prepared independently and used on a continuing basis during analysis.

11.1 Quality Control Parameters

11.1.1 Initial Demonstration of Capability
Before analyzing samples, the laboratory must prove proficiency in the method by

preparing a data package for certification. The laboratory normally provides the
following information:

1) calibration data

2) calibration verification from an independent source
3) method detection limit data

4) detection limit verification data

5) accuracy and precision data

These must all be acceptable under the method QC criteria or, when requirements

are not specified, reasonably meet good laboratory practices and Department of
Health Services requirements.

11.1.2 Analysis Quality Controls

11.1.2.1 Instrument Blank
The instrument or calibration blank is used to calibrate the instrument. This
blank contains the same reagents used in the standards and samples. However,

the blank is prepared under controlled conditions and is not processed like all
samples.

11.1.2.2 Detection Limit Standard (DLS)
Normally, method detection limits (MDLs) are performed on an annual basis.
However, this doesn't adequately reflect the day-to-day variations in the
analysis. FGL has taken a different approach. We perform what we call
detection limit standards on a daily basis. This gives more "representative"
method detection limits. Tracking the DLS using our LIMS allows us to monitor

instrument and method performance. Historically, we can also prove what our
MDL was at a particular time.
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11.1.2.3 Initial Calibration Verification (ICV)

ICVis used as an independent verification of the calibration. EPA protocol
recommends analysis of ICV for each analytical calibration. ICV samples are
manufacturer or laboratory prepared from independent suitable reference
standards. The ICV usually contains the analytes of interest at a concentration
in the mid-calibration range. Method specific acceptance criteria are used when
possible. When method specific criteria are unavailable, the recoveries are
control charted to obtain acceptance limits.

11.1.2.4 Continuing Calibration Verification (CCV)

CCVis used to verify continuing calibration. Many EPA methods require
analysis of CCV's on a per batch or per day basis. CCV samples are
manufacturer or laboratory prepared from suitable reference standards. This
standard may or may not be independent of the calibration stock standards. The
CCYV usually contains the analytes of interest at a concentration in the mid-
calibration range. Method specific acceptance criteria are used when possible.
When method specific criteria are unavailable the recoveries are control charted
to obtain acceptance limits.

11.1.2.5 Internal Standards (IS)

An IS is a synthetic compound not occuring in an environmental sample but has
chemical behavior similar to that of the target analytes. EPA protocol requires
IS for specific methods on a per sample basis (including QC samples). The IS
serves as a check on the analysis and corrects for instrumental drift or matrix
effects. Method specific acceptance criteria are used when possible. When
method specific criteria are unavailable the recoveries are control charted to
obtain acceptance limits.

11.1.3 Method Quality Controls

11.1.3.1 Method Blank

The method blank is used to ensure that any positive results were not because of
reagent or labware contamination. Before analyzing any samples, the analyst
must demonstrate through the analysis of a method blank, that all glassware and
reagents are free of contaminants. Each time a set of samples is extracted, a
method blank must be processed to check for laboratory contamination. The
blank samples should be carried through all stages of the sample preparation and
analysis. Lack of contamination is demonstrated if all target analytes with the
exception of common laboratory reagents are below their DLRs.

11.1.3.2 Laboratory Control Sample (LCS)

The LCS is used to verify overall accuracy of the method. EPA protocol requires
analysis of an LCS for each analytical batch when appropriate. The LCS consists
of either a control matrix spiked with analytes representative of the target
analytes or a certified reference material. Whenever possible, the LCS contains
the analyte of interest at a concentration in the mid-calibration range. This
standard may or may not be independent of the calibration stock standards.
Initially method specific acceptance criteria are used. Eventually, or when
method specific criteria are unavailable, the recoveries are control charted to
obtain acceptance limits.
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11.1.3.3 Surrogate Spikes

Surrogate spikes serve as a check on the extraction process where extraction is a
necessary part of the analytical procedure. When surrogate recovery is within
limits it indicates that the extraction was complete. A surrogate is a compound
not expected to occur in an environmental sample but has chemical behavior
similar to that of the target analytes. EPA protocol requires surrogate spikes for
specific methods on a per sample basis (including QC samples). Initially method
specific acceptance criteria are used. Eventually, or when method specific
criteria are unavailable, the recoveries are control charted to obtain acceptance
limits.

11.1.3.4 Matrix Spike/Matrix Spike Duplicates (MS/MSD) ]

The MS/MSD is used to verify matrix specific precision and accuracy. EPA
protocol normally requires analysis of MS/MSD samples for each analytical
batch or matrix type. The MS/MSD spikes are manufacturer or laboratory
prepared from suitable reference standards. This standard may or may not be
independent of the calibration stock standards. The matrix spike recovery and
relative percent difference (RPD) acceptance criteria are shown in Section 5.
When matrix spike results fall outside limits published in the respective methods,
The LCS is used to verify method control. If spike recoveries are outside normal
limits due to matrix problems, the data should be reported noting matrix
interference. The spike recovery and RPD acceptance limits are test specific and
are control charted.

11.1.3.5 Duplicates
Duplicates are used to verify matrix specific precision. EPA protocol normally
requires analysis of duplicate samples for each analytical batch or matrix type.
The relative percent difference (RPD) calculated from duplicate analyses provide
an assessment of precision. The RPD acceptance limits are test specific and are
control charted.

11.1.4 Radiochemical Specific Quality Controls

11.1.4.1 Efficiency vs. Dissolved Solids Chart
Dissolved solids mask or decrease the radiation picked up by the counting wire.
For each instrument an efficiency vs. solids chart must be generated as part of
the initial demonstration of capability. In addition, whenever an instrument is
maintained or repaired (i.e. a counting wire replaced) a new efficiency vs. solids
charge must be generated. Samples containing solids such that the efficiency of
counting drops below ten percent must be reset using a smaller aliquot so that
the solids give acceptable counting efficiency. Prior to setting up a sample, an

electrical conductivity measurement must be made for estimation of total
dissolved solids.

11.1.4.2 Background

Background samples are run daily, prior to sample analysis. However, a weekly
average may be used for calculation purposes.
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An internal quality control program requires a set of routine internal procedures for assuring
that the data generated from a measurement system meets prescribed criteria for data quality.
An effective internal QC program must be capable of measuring and controlling the quality of
the clilzsita, in terms of precision, accuracy, and completeness (see sections 5 and 14 for these
details).

This section identifies QC protocols associated with analytical procedures. Table 11-1 is a
general outline of quality control parameters monitored for each procedure. Included are
general quality control measures as well as specific quality control checks which provide
continual control and assessment of data quality. Figures 11-1 through 11-3 are examples of
FGL Control Charts.

FGL uses continuing calibration verifications (CCV) and initial calibration verification (ICV)
for instrument quality control. The laboratory control sample (LCS) is used for sample
preparation quality control. The CCV standard only verifies continuing calibration. The ICV
standard is used to independently verify the calibration and may take the place of CCV when
used on a continuing basis during analysis. The LCS may take the place of both ICV and
CCYV when prepared independently and used on a continuing basis during analysis.

11.1 Quality Control Parameters

11.1.1 Initial Demonstration of Capability
Before analyzing samples, the laboratory must prove proficiency in the method by
preparing a data package for certification. The laboratory normally provides the
following information:

1) calibration data

2) calibration verification from an independent source
3) method detection limit data

4) detection limit verification data

5) accuracy and precision data

These must all be acceptable under the method QC criteria or, when requirements are
not specified, reasonably meet good laboratory practices and Department of Health
Services requirements.

11.1.2 Analysis Quality Controls

11.1.2.1 Instrument Blank
The instrument or calibration blank is used to calibrate the instrument. This blank
contains the same reagents used in the standards and samples. However, the blank is
prepared under controlled conditions and is not processed like all samples.

11.1.2.2 Detection Limit Standard (DLS)

Normally, method detection limits (MDLs) are performed on an annual basis.
However, this doesn't adequately reflect the day-to-day variations in the analysis. FGL
has taken a different approach. We perform what we call detection limit standards on
a daily basis. This gives more "representative" method detection limits. Tracking the
DLS using our LIMS allows us to monitor instrument and method performance.
Historically, we can also prove what our MDL was at a particular time. The standard
should be 3-10 times the MDL and may or may not be prepared independently of the
calibration standards.

#E

e
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11.1.2.3 Initial Calibration Verification (ICV)

ICV is used as an independent verification of the calibration. EPA protocol
recommends analysis of ICV for each analytical calibration. ICV samples are
manufacturer or laboratory prepared from independent suitable reference standards.
The ICV usually contains the analytes of interest at a concentration in the mid-
calibration range. Method specific acceptance criteria are used when possible. When
method specific criteria are unavailable, the recoveries are control charted to obtain
acceptance limits.

11.1.2.4 Continuing Calibration Verification (CCV) :

CCV is used to verify continuing calibration. Many EPA methods require analysis of
CCV's on a per batch or per day basis. CCV samples are manufacturer or laboratory
prepared from suitable reference standards. This standard may or may not be
independent of the calibration stock standards. The CCV usually contains the analytes
of interest at a concentration in the mid-calibration range. Method specific acceptance
criteria are used when possible. When method specific criteria are unavailable the
recoveries are control charted to obtain acceptance limits.

11.1.2.5 Internal Standards (IS)
An IS is a synthetic compound not occuring in an environmental sample but has
chemical behavior similar to that of the target analytes. EPA protocol requires IS for
specific methods on a per sample basis (including QC samples). The IS serves as a
check on the analysis and corrects for instrumental drift or matrix effects. Method
specific acceptance criteria are used when possible. When method specific criteria are
unavailable the recoveries are control charted to obtain acceptance limits.

11.1.3 Method Quality Controls

11.1.3.1 Method Blank

The method blank is used to ensure that any positive results were not because of
reagent or labware contamination. Before analyzing any samples, the analyst must
demonstrate through the analysis of a method blank, that all glassware and reagents
are free of contaminants. Each time a set of samples is extracted, a method blank must
be processed to check for laboratory contamination. The blank samples should be
carried through all stages of the sample preparation and analysis. Lack of
contamination is demonstrated if ail target analytes with the exception of common
laboratory reagents are below their DLRs.

11.1.3.2 Field Blank
The field blank is used to ensure that any positive results were not because of
contamination occurring during sampling. The field blank samples should be carried
through all stages of the sample preparation and analysis. Lack of contamination is

demonstrated if all target analytes with the exception of common laboratory reagents
are below their DLRs.
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11.1.3.3 Travel Blank
The travel blank is used to ensure that any positive results were not because of
contamination occurring during shipping and handling of the samples. The travel
blank samples should be carried through all stages of the sample preparation and
analysis. Lack of contamination is demonstrated if all target analytes with the
exception of common laboratory reagents are below their DLRs.

11.1.3.4 Laboratory Control Sample (LCS)

The LCS is used to verify overall accuracy of the method. EPA protocol requires
analysis of an LCS for each analytical batch when appropriate. The LCS consists of
either a control matrix spiked with analytes representative of the target analytes or a
certified reference material. Whenever possible, the LCS contains the analyte of
interest at a concentration in the mid-calibration range. This standard may or may not
be independent of the calibration stock standards. Initially method specific acceptance
criteria are used. Eventually, or when method specific criteria are unavailable, the
recoveries are control charted to obtain acceptance limits.

11.1.3.5 Surrogate Spikes

Surrogate spikes serve as a check on the extraction process where extraction is a
necessary part of the analytical procedure. When surrogate recovery is within limits it
indicates that the extraction was complete. A surrogate is a compound not expected to
occur in an environmental sample but has chemical behavior similar to that of the
target analytes. EPA protocol requires surrogate spikes for specific methods on a per
sample basis (including QC samples). Initially method specific acceptance criteria are
used. Eventually, or when method specific criteria are unavailable, the recoveries are
control charted to obtain acceptance limits.

11.1.3.6 Matrix Spike/Matrix Spike Duplicates (MS/MSD)

The MS/MSD is used to verify matrix specific precision and accuracy. EPA protocol
normally requires analysis of MS/MSD samples for each analytical batch or matrix
type. The MS/MSD spikes are manufacturer or laboratory prepared from suitable
reference standards. This standard may or may not be independent of the calibration
stock standards. The matrix spike recovery and relative percent difference (RPD)
acceptance criteria are shown in Section 5. When matrix spike results fall outside
limits published in the respective methods, The LCS is used to verify method control.
If spike recoveries are outside normal limits due to matrix problems, the data should be
reported noting matrix interference. The spike recovery and RPD acceptance limits are
test specific and are control charted.

11.1.3.7 Duplicates
Duplicates are used to verify matrix specific precision. EPA protocol normally requires
analysis of duplicate samples for each analytical batch or matrix type. The relative
percent difference (RPD) calculated from duplicate analyses provide an assessment of
precision. The RPD acceptance limits are test specific and are control charted.
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Internal Quality Control Checks
11.1.4 Radiochemical Specific Quality Controls

11.1.4.1 Efficiency vs. Dissolved Solids Chart

Dissoived solids (TDS) mask or decrease the radiation picked up by the counting wire.
For each instrument an efficiency vs. solids chart must be generated as part of the
initial demonstration of capability. In addition, whenever an instrument is maintained
or repaired (i.e. a counting wire replaced) a new efficiency vs. TDS chart must be
generated. Samples containing solids such that the efficiency of counting drops below
ten percent must be reset using a smailer aliquot so that the solids give acceptable
counting efficiency. Whenever possible an electrical conductmty measurement is used
to estimate TDS and sample aliquots.

11.1.4.2 Background

Background samples are run daily, prior to sample analysis. However, a weekly
average may be used for calculation purposes.
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Internal Quality Control
Table 11-1 Quality Controls for Drinking Water Methods

INST METROD
TEST DLS BLANK BLANK CCV IC LCS BS/BSD MS/MSD  DuP SURR LS.

Semivolatile Organics

EPA 501.2 Daily Batch Batch Batch Batch !
EPA 504 Daily Batch Batch Batch Batch
EPA 505 Daily Batch Batch Batch Batch
EPA 507 Daily Batch Batch Batch Batch Sample
EPA 508 Daily Batch Batch Batch Batch Sample
EPA 508A Daily Batch Batch Batch Batch
EPA 510 Daily Batch Batch Batch Batch
EPA 515.1 Daily Batch Batch Batch Batch Sample
EPA 525 Daily Batch Batch Batch Batch Sample Sample
EPA 531 Daily Batch Batch Batch Batch Sample
EPA 547 Daily Batch Batch Batch Batch
EPA 548 Daily Batch Batch Batch Batch Sample
EPA 549 Daily Batch Batch Batch Batch
EPA 550.1 Daily Batch Batch Batch Batch Sample
EPA 552 Daily Batch Batch Batch Batch Sample
TOC Daily Batch Batch Batch
TOX Daily Batch Batch Batch
i
Volatile Organics
EPA 502.2 Daily Batch Batch Batch Sample Sample
EPA 524.2 Daily Batch Batch Batch Sample Sample
Inorganic Chemicals
Alkalinity Daily Batch Batch
Ammonia Daily Batch Batch Batch
BOD Daily Batch Batch Batch
Carbon Dioxide Batch
COoD Daily Daily Batch Batch
COD, % Transmittance Daily Daily Batch ‘ Batch
Cl Res., colorimetric Daily Batch Batch Batch

CI Res., titrimetric Batch Batch
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Internal Quality Control
Table 11-1 Quality Controls for Drinking Water Methods

INST METHOD

TEST DLS BLANK BLANK CCV ICV LCS BS/BSD MS/MSD  DUP SURR LS.
Inorganic Chemical continued

Cyanide, Free Daily Batch Batch Batch

Cyanide, Total Daily Batch Batch Batch Batch Batch

E.C. Daily Batch Batch

Fluoride (Distillation) Batch Batch Batch Batch

Fluoride Daily Batch Batch Batch

Gen. Physical Batch
Ignitability Batch Batch

Ion Chromatography Daily Batch Batch Batch

MBAS Extraction Daily Batch Batch Batch

MBAS Screen Batch
Moisture, percent Batch
Oxygen, Dissolved Batch
Nitrate - Technicon Daily Batch Batch Batch

Nitrite - Technicon Daily Batch Batch Batch

Oil & Grease, Pet Daily Batch Batch Batch

Oil & Grease, Sox Daily Batch Batch Batch

Oil & Grease Daily Batch Batch Batch

pH Batch A Batch

pH, Adjustment Batch
Phenols Daily Batch Batch Batch Batch

Phosphorous, Total Daily Batch Batch Batch Batch

Reactivity, Generation Batch
Reactivity Batch

Solids, Fixed Daily Batch Batch Batch

Solids, Settleable

Solids, Total Daily Batch Batch Batch

Solids, T. Dissolved Daily Batch Batch Batch

Solids, T. Suspended Daily Batch Batch Batch

Solids, Volatile Daily Batch Batch

Solids, V. Suspended Daily Batch Batch

Sulfide, Diss Batch



Internal Quality Control

Table 11-1 Quality Controls for Drinking Water Methods

TEST

Inorganic Chemical continued

Sulfide, Total
Sulfite

TKN

Tannin & Lignin

Trace Metals
Cr Vi

FAA

GFAA

ICP

ICP/MS

Hg - CVAA

Radiochemistry
GrossA & B

Nuclide Screen
Radium 226 & 228
Radon

Strontium 90
Tritium

Uranium

DLS

Daily
Daily

Daily
Daily
Daily
Daily
Daily
Daily

INST METHOD
BLANK BLANK CCVY

ICY

Batch
Batch

Batch
Batch
Batch
Batch
Batch
Batch

Batch
Batch
Batch
Batch
Batch
Batch
Batch

Batch
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LCS BS/BSD MS/MSD DUP SURR LS.
Batch
Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch Sample
Batch Batch
Batch
Batch
Batch
Batch
Batch
Batch

Batch



Internal Quality Control

Table 11-2 Quality Controls for Wastewater / Hazardous Waste Liquid Methods

TEST

Semivolatile Organics
EPA 3510

EPA 3520

EPA 3540

EPA 3550

EPA 3580

TCLP

EPA 8015

EPA 8015M (Purgeable)
EPA 8015M (Extract)
EPA 604/8040

EPA 608/8080

EPA 610/8310

EPA 614/8140

EPA 615/8150

EPA 625/8270

EPA 632

TOC

TOX

TPH by IR

Yolatile Organics
EPA 601/8010

EPA 602/8020
EPA 624/8240

Inorganic Chemicals
Alkalinity

Ammonia

BOD

Carbon Dioxide
CcoDp

LS

Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily

Daily
Daily
Daily

Daily
Daily
Daily

Daily

INST METHQOD
BLANK BLANK CCVY ICY

Batch

Batch

Batch

Batch

Batch

Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch

Batch

Batch Batch
Batch
Daily
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LCS BS/BSD MS/MSD DUP SURR LS.
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch
Sample
Sample
Sample
Sample
Batch
. ' Batch
Batch Batch
Batch Sample Sample
Batch Sample
Batch Sample Sample
Batch
Batch
Batch Batch
Batch
Batch Batch
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Internal Quality Control
Table 11-2 Quality Controls for Wastewater / Hazardous Waste Liquid Methods

INST METHOD

TEST DLS BLANK BLANK CCV ICV LCS BS/BSD MS/MSD DUP SURR LS.
Inorganic Chemicals continued

COD, % Transmittance Daily Daily Batch Batch

Cl Res., colorimetric Daily Batch Batch Batch
C1 Res., titrimetric Batch Batch
Cyanide, Free Daily Batch Batch Batch

Cyanide, Total Daily Batch Batch Batch .Batch Batch

E.C. Daily Batch Batch
Fluoride (Distillation) Batch Batch Batch Batch

Fluoride Daily Batch Batch Batch

Gen. Physical Batch
Ignitability Batch Batch
Ion Chromatography Daily Batch Batch Batch

MBAS Extraction Daily Batch Batch Batch

MBAS Screen Batch
Moisture, percent Batch
Oxygen, Dissolved Batch
Nitrate - Technicon Daily Batch Batch Batch

Nitrite - Technicon Daily Batch Batch Batch

Oil & Grease, Pet Daily Batch Batch Batch

Qil & Grease, Sox Daily Batch Batch Batch

Oil & Grease Daily Batch Batch Batch

pH Batch Batch
pH, Adjustment Batch
Phenols Daily Batch Batch Batch Batch

Phosphorus, Total Daily Batch Batch Batch Batch

Reactivity, Generation Batch
Reactivity Batch
Solids, Fixed Daily Batch Batch Batch
Solids, Settleable

Solids, Total Daily Batch Batch Batch
Solids, T. Dissolved Daily Batch Batch Batch

Solids, T. Suspended Daily Batch Batch Batch



Internal Quality Control

Table 11-2 Quality Controls for Wastewater / Hazardous Waste Liquid Methods

TEST

Inorganic Chemicals continued

Solids, Volatile

Solids, V. Suspended

Sulfide, Diss
Sulfide, Total
Sulfite

TKN

Tannin & Lignin

Trace Metals
3015

STLC

TCLP

Cr VI

FAA

GFAA

ICP

ICP/MS

Hg - CVAA

Radiochemistry
Gross A & B

Nuclide Screen
Radium 226 & 228
Radon

Strontium 90
Tritium

Uranium

DLS

Daily
Daily

Daily
Daily

Daily
Daily
Daily
Daily
Daily
Daily

INST
BLANK

METHOD
BLANK CCVY

ICY

Batch
Batch

Batch
Batch

Batch
Batch
Batch
Batch
Batch
Batch

Batch
Batch
Batch

Batch
Batch
Batch

Batch
Batch
Batch
Batch

Batch
Batch
Batch
Batch
Batch
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LCS BS/BSD MS/MSD Dup SURR LS.
Batch
Batch
Batch
Batch
Batch
Batch Batch
Batch Batch
Batch Batch
Batch
Batch Batch
Batch Batch
Sample
Batch
Batch
Batch
Batch
Batch
Batch
Batch



Internal Quality Control

Table 11-3 Quality Controls for Solid Waste / Hazardous Waste Methods

TEST

Semivolatile Organics
EPA 3510

EPA 3520

EPA 3540

EPA 3550

EPA 3580

TCLP

EPA 8015

EPA 8015M (Diesel)
EPA 8015M (Gas)
EPA 8040

EPA 8080

EPA 8140

EPA 8150

EPA 8310

EPA 632

EPA 8270

TOC

TOX

TPII by IR

Volatile Organics
TCLP

EPA 601/8010
EPA 602/8020
EPA 624/8240
EPA 8260

DLS

Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily
Daily

Daily
Daily
Daily
Daily

INST METHOD

BLLANK BLANK CCV
Batch
Batch
Batch
Batch
Batch
Batch

Batch

Batch

Batch

Batch

Batch

Batch

Batch

Batch

Batch

Batch

Batch

Batch

Batch Batch
Batch

Batch

Batch

Batch

Batch

|

Batch
Batch
Batch
Batch
Batch
Batch
Batch
Batch
Batch
Batch
Batch
Batch
Batch

Batch
Batch
Batch
Batch
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LCS BS/BSD MS/MSD  DUP SURR LS.
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch
Sample
Sample
Sample
Batch
. Batch
Batch
Batch
Batch Sample Sample
Batch Sample
Batch Sample Sample
Batch Sample Sample



Internal Quality Control

Table 11-3 Quality Controls for Solid Waste / Hazardous Waste Methods

TEST DLS
Solids Ingrganic Chemicals

Ammonia Daily
Corrosivity (pH)

Cyanide, Total Daily
E.C. Daily
Fluoride (Distillation)

Ignitability

fon Chromatography Daily
Moisture, percent

Nitrate - Technicon Daily
Nitrite - Technicon Daily
0Oil & Grease, Sox Daily
Oil & Grease Daily
pH

Phenols Daily

Phosphorus (See Trace metals - ICP)
Reactivity, Generation

Reactivity

Solids, Percent

Sulfide, Total

TKN Daily
Trace Metals

3050

STLC

TCLP

Cr Vvl Daily
FAA Daily
GFAA Daily
ICP Daily
ICP/MS Daily

IIg - CVAA Daily

INST METHOD
BLANK BLANK CCY ICY
Batch
Batch
Batch Batch Batch
Batch
Batch Batch
Batch
Batch
Batch
Batch
Batch
Batch
Batch
Batch Batch '
Batch
Batch
Batch
Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
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LCS BS/BSD MS/MSD pUP SURR
Batch Batch
Batch
Batch Batch
Batch
Batch Batch
Batch
Batch Batch
Batch
Batch Batch
Batch Batch
Batch Batch
Batch Batch
Batch
Batch _Batch
Batch
Batch
Batch
Batch
Batch Batch Batch
Batch Batch
Batch
Batch Batch
Batch Batch

LS.

Sample



Internal Quality Control

Table 11-3 Quality Controls for Solid Waste / Hazardous Waste Methods

TEST LS

Radiochemistry
GrossA & B
Nuclide Screen
Radium 226 & 228
Radon

Strontium 90
Tritium

Uranium

INST METHOD
BLANK BLANK CCV ICV

Batch
Batch
Batch

Batch
Batch
Batch

BS/BSD
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MS/MSD  DUP SURR LS.

Batch
Batch
Batch

Batch
Batch
Batch

Batch
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Figure 11-1 FGL Control Chart for LCS

This page intentionally left blank for figures on next 2 pages.
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QALCS-LBW
FGL ENVIRONMENTAL TREND CONTROL CHART
300.0 Anions for CL

09/23/93
BATCH DATE Theo. MS MSD AR See
ID COMPLETED Conc. % % % Notes
39/17/93:8 09/17/93 213 105 75-125
09/17/93:A 09/17/93 213 101 75-125
09/16/93:C 09/16/93 213 110 75-125
09/16/93:8 09/16/93 213 109 75-125
09/16/93:A 09/16/93 213 105 75-125 1
09/15/93:8 09/15/93 213 108 75-125
09/15/93:A 09/15/93 213 105 75-125
09/13/93:8 09/13/93 213 104 75-125
09/13/93:A 09/13/93 213 106 75-125
09/10/93:0D 09/10/93 213 110 75-125
09/10/93:C 09/10/93 213 108 75-125
09/10/93:8 09/10/93 213 107 75-125
09/10/93:A 09/10/93 213 106 75-125
09/08/93:C 09/08/93 213 108 75-125
09/08/93:8 09/08/93 213 106 75-125
09/08/93:A 09/08/93 213 105 75-125
09/03/93:C 09/03/93 213 105 75-125
09/03/93:A 09/03/93 213 102 75-125
09/02/93:8 09/02/93 213 105 75-125
09/02/93:A 09/02/93 213 104 75-125
09/01/93:C 09/01/93 213 110 75-125
09/01/93:8 09/01/93 213 107 75-125
09/01/93:A 09/01/93 213 95.2 75-125
08/30/93:8 08/30/93 213 112 75-125
08/30/93:A 08/30/93 213 109 75-125
08/27/93:F 08/27/93 213 121 75-125
08/27/93:C 08/27/93 213 109 75-125
08/27/93:8 08/27/93 213 108 75-125
08/27/93:A 08/27/93 213 106 75-125
08/26/93:E 08/26/93 213 108 75-125
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Internal Quality Control Checks

Figure 11-2 FGL Control Chart for MS/MSD and RPD

This page intentionally left blank for figures on next 2 pages.
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Performance and System Audits

The Quality Assurance Director or Officer is responsible for internal system audits,
coordinating all external audits and performance evaluation (PE) samples. In addition, the
QA Director or Officer is responsible for maintaining state and agency certification.

12.1 System Audits
System audits are performed both by external agencies, and by the laboratory Quality
Assurance group. The focus of these audits is the overall analytical "system", from login
to delivery of the finished reports. The purpose of the audit is to document compliance
with the specified methodology contained in our Standard Operating Procedures (SOPs).

12.1.1 Internal System Audit Program :

Internal system audits are conducted on a monthly basis. Several analytical methods are
selected each month for a systems audit. Compliance with all the required QC is
evaluated and indicated on the QA inspection summary report form (figure 16-1). This
report contains all the new nonconformance items, previously uncompleted
non-conformance items and finally all non-conformance items completed. Dates are
recorded when the non-conformance was found and when it was completed. This report
is given to all supervisors and managers. With these steps an ongoing quantitative
assessment of the analytical system is provided.

12.1.2 External System Audits
System audits are performed by outside government agencies such as the California
Department of Health Services, Lawrence Livermore National Laboratory and the Army

Corp of Engineers. Audits are also performed by private agencies such as Chemical
Waste Management, Inc.

12.2 Performance Evaluation Samples
Performance evaluation audits are used to provide a direct evaluation of the ability of the
analytical systems to generate data that is consistent with the laboratory's stated
objectives for accuracy and precision. External PE samples are analyzed as part of the

certification and approval process for various state and federal agencies, as well as for
other organizations.

12.2.1 External Performance Evaluation Samples

Performance evaluation samples are analyzed for a number of outside agencies
including:

(1) USEPA semi-annual drinking water check samples (WS series)
(2) USEPA semi-annual wastewater check samples (WP series)

(3) USEPA annual wastewater check samples (DMR studies)

(4) EMSL, Las Vegas, radiochemistry check samples

(5) Environmental Research Associates check samples

12.3 Certifications, Accreditations and Agency Approvals
FGL Environmental participates in laboratory certification programs with California, and
other states. A copy of the California Environmental Laboratory Accredititation Program
(ELAP) approved analyses list may be found in Figures 12-3 and 12-4. A copy of the

Nevada Department of Human Resources approved analyses list may be found in Figure
12-5.
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Performance and System Audits

Figure 12-1 FGL QA Inspection Form
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FGL QC Inspection Report

Date:

Inspector:

[tem In Compliance?

Overall -
Oven Temps

Ret. Temps

Balance Checks

Container Checks

QC SOP’s

Comiments:

Corrective Action

Due by

1111

Front Office and Login -

Sample #'s -

LIMS Logbook

File Tracking
Chain of Custody

Report

Bill

Training

SOP’s

Comiments:

Bacteriology -
D.W. Prep Log

W.W. Prep Log

P.C. Prep Log

Client Notifications

Media Prep Log

Autoclave Temps

Incubator Temps

Water Suitability

Corrective Action Log

Bact Method Check

Method: Sample #:

Analyst Training

SOP

Comments:

Date Comp:

T

|




[tem

Inorganics -
Standard Prep Log

Corrective Action Log

Water Suitability

Instrument Maint.

. Dionex DX-300
P.E. Lambda 3

Tumer Nephelometer

Fisher pH/ISE
Oron E.C.
Orion BOD
P.E. 5000
P.E. 5100
Fisons PQ-II
Leeman PS200

Wet Chemistry Method Check

Method:

Data Package
Batch QC Report
Reviewed Report
Batch Sheet
Inst. Printout
Control Charts
Analyst Training
SOP

Method:

Data Package
Batch QC Report
Reviewed Report
Batch Sheet
Inst. Printout
Control Charts
Analyst Training
SOP

Metals Method Check

Method:

Data Package
Batch QC Report
Reviewed Report
Batch Sheet
Inst. Printout
Control Charts
Analyst Training
SOP

Comiments:

In Compliance?

Corrective Action

Due by

T

1T

Sample #: Date Comp:
Sample #: Date Comp:
Sample #: Date Comp:

11111

1]




[tem
Organics -
GC Lab:
Standard prep Log GC
Corrective Action Log
Instrument Maint.

GC 1

GC?2

GC4

GC5

GC6

GC7

GC 38

Hitachi HPLC

HP HPLC

IR

GC Lab Method Check

Method:

Data Package
Batch QC Report
Reviewed Report
Batch Sheet
Inst. Printout
Control Charts
Analyst Training
SOP

GC/MS Lab:
Standard prep Log GC/MS
Corrective Action Log
Instrument Maint.

GC/MS |

GC/MS 2

GC/MS 3

GC/MS 4

MCI TOX

Astro TOC

GC/MS Lab Method Check

Method:

Data Package
Batch QC Report
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Microbiology of Drinking Water and Wastewater (07-15-91)
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Total Coliforms in Drinking Water by Muttiple Tube Fermentation -<-===-e==ceecemecmacoanaoconana...
Fecal Coliforms/E. Coli in Drinking Water by MTF -+--cecccmmocacea e cmc e ccaie e
Total Coliforms in Orinking Water by Membrane Filter Technics -----=cccceeemeccccccnccccaacacenn..
Fecal Coliforms/E. Coli in Drinking Water by Membrane Filter Technics --==-=cccccccsccennccuccnnn.
Total Coliforms and E. Coli in Drinking Water by MMO-MUG <--<<-==cccccccccccrccccccccaaccccacacaan
Total Coliforms in Orinking Water by Clark's Presence/Absence ------e-c-cccceacconnmcacaonenanaa.
Fecal Coliforms/E. Coli in Orinking Water by Clark's Presence/Absence ----=----ccccceccacccaacaan.
Heterotrophic Plate Count ---=-=--====c=c-ceccccscrencocreseooooeeeoo oo oo acoaoocasc o o ennoe
Total Coliforms in Wastewater by Multiple Tube Fermentation =---==---eccecccmcoccraccaaaccnccncann
Fecal Coliforms in Wastewater by MTF e--ccceccmccccaauccouaercncacancccccmmencocecacsaccccaccan.
Total Coliforms in Wastewater by Membrane Filter Technics <-=-===-==-scccccececrmarancaanccacccan..
Fecal Coliforms in Wastewater by Membrane Filter Technics -----ececcrecccccececnccaccacccccccacnn.
Fecal Streptococci or Enterococci by Multiple Tube Technics =-=<-ee=emeeemcmacmcmanaceccaancanon-a.
Fecal Streptococci or Enterococci by Membrane Filter Technics ---=--=-----vesccccecumncecaacncnncn.
Inorganic Chemistry and Physicat Properties of Drinking Water exciuding Toxic Chemicat Elements
(07-15-91) e ————n
Alkalinity ---c<-cscecacecacccccccnns Y 2.12 Sulfate we-cec-cecccacncncccnconocnccnns Y
Calcium ---=---oomeenmooconnnnnocno- Y 2.13  Total Filterable Residue
Chloride =--=------ecceccccacccncnnnnn \ and CONQUCLiVvity ~=+=-e=-amcasmeccanaan Y
Corrosivity =------eccescoccococaonns Y 2.14  Iron (Colorimetric Methods Only) ------ N
Fluoride -----=-==--veccccccococooon0- Y 2.15 Manganese (Colorimetric Methods Only) - N
Hardness -----------eccoceacccocanon- Y 2.16 Phosphate, oftho ==---=-==s=cccacccccaan Y
Magnesium -----=---scssceccocoeccooo- Y 2.17 silica (Colorimetric Methods Only) ---- N
MBAS =---======c=ccc-cccecccnanaooon- Y 2.18 Cyanide -----<----ccccecccccocrncarannn Y
Nitrate --------ccc--cceccce-aocccoon M
Nitrite s-----seccescccccmcccccconnnn Y
Soditm -----ecccecsccncccoccaooocoeo- Y
Analysis of Toxic Chemical Elements in Drinking Water (07-15-91)
Arsenic -----eesesesccoccccccacccanan Y 3,11 Silvep =--=-ceccmccmccccacec e Y
Barium <---esss-essececcaoocooconnas Y L R AL e e Y
Cadmium --s-c-=sssecccccoccccosccannn Y 3.13  AlUMINUM -<-vecevcemcccccccccunnsccnscn Y
Chromium, total --<----<ceacccccccano Y 3.14 ASDESTOS ~-----=cecceccoacaccaroccancce N
Copper =-=-=----escc-scccreccccaaccn- Y 3.15 EPA Method 200.7 --<-ccccccacococccnans Y
lron -----scsmmroscmenscsonsonnnn M 3.16  EPA Method 200.8 (Unregulated Elements
Lead --=-=--=--cc<-ccceccccnecaocconan. Y and Lead Only) ---=-=-=-ecceececnmanacnno0n Y
Manganese ---<---ccc=cccccccssccnccne Y 3.17 ANLIMONY =--~vcccmcceccccacuncrmacnnaan Y
Mercury -----=-s-<-sscccccccesa-mascce Y 3.18 Beryllium «---=cccaceccecnecncracncccan Y
Selenium ---<<-cecsecoccccccnccconcn Y 3.19  Nickel -=-eeecemcmccacenceaiiiaanaanas Y
3.20 Thallium c--c-cceceneaccccacccrcccnccas Y
organic_Chemistry of Drinking Water (measurement by GC/MS combination) (07-15-91)
EPA Method 501.3 --==cccc-ecamammocmcemaectcnaaeocoocancacmacneaatooee oo aaaaaannceamcoaan N
EPA Method 524.2 -=---=-cceemmccccecccceeuacocaccnsen oo ccr e ececctcacctaamcmanenaac oo Y
EPA Method 525 =--=cecceccececcuonnrnmoancerceaescacaccneccasocmomamoeceasocacancaaaecacssnnnmmman Y
EPA Method 513 -=-c-cv-ccmcacaaccccccucccccnuccceracoscnecrooesemcccccccuncacreaacaaacaencrocooen= N
Organic_Chemistry of Drinking Water (excluding measurements GC/MS combination) (07-15-91
EPA Method 501.1 ------cccmenccccco-- N 5.15 EPA Method 547 <~--e=s=ec----ccemcesenncan
EPA Method 501.2 ------=-2ccccccacca- Y 5.16 EPA Method 548 ---e==----cceccacacnnaa
EPA Method 502.1 ----=---c-ceeancecn- N S.17 EPA Method 549 -=---=-=ceceuucumanacan-
EPA Method 502.2 --=---=--==--ccecn--- N 5.18 EPA Method 550 ----=-vscecscannmncac--
EPA Method 503.1 --=-c--ccecwvan-cnee N 5S.19 EPA Method 550.1 ---=-cvencecsmmcanann
EPA Method 504 ----=<ce-cccecccncacan Y 5.20 EPA Method 551 «-e=cmmemceecccecccaen-s
EPA Method 505 ==-=<-c=sc-eccoconoces Y 5.21 EPA Method 552 ---eecvcsseccconamnacacs
EPA Method 506 =---<v~cecevcecccccncnan N
EPA Method 507 -~-=-=-receecccccnanna Y
EPA Method 508 ----recccenccccccncans Y
EPA Method 508A <---ccceccccccccccann Y
EPA Method 510.1 -------c-vcucaccanne N
EPA Method 515.1 --=<=--ceecncceccnea- Y
EPA Method 531.1 ---c=-cccccccccnccnn Y
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Radiochemistry (07-15-91)

Gross Alpha and Beta Radiation ----- Y 6.11 Gross Alpha by Co-precipitation «-------- Y
Total Radium -=-<-ccev-ecscococcacacn Y 6.12 Radium 228 -=---ec-=ccecccccmcrccancuannn Y
Radium 226 -----+-=c=cecscmcmmrecceo- Y 6.13 Radioactive lodine =----=-cc-cceccacenan. N
Uranium ---c-escsmcescecnrsoasnoncnn Y 6.14 Gross Alpha & Beta in Hazardous Wastes -- Y
Radon 222 ------==e-=emsecmooonnoo-- M 6.15 Alpha Emitting Radium [sotopes

Radioactive Cesium --=-====~=-=-=vs-=- N in HaZ. WaSte§ ~----==~ceccecccececeaccan Y
lodine 131 ------cevccccncocoacannn- N 6.16 Radium 228 in Hazardous Wastes ---------- Y
Radioactive Strontium -------=cac--- Y

Tritium <---c~ceccccnncncccncccacunann Y

Gamme and Photon Emitters ---------- N

Shetlfish Sanitation (-------- )

Shelifish meat Microbiology =-----==cece=cccccccscaocanucacccncccccanccccconmemoanccacccaacccanncan N
Paralytic Shellfish Poison =<-<-<<ccecccmccccrcannccccncnccecenncces weeemcececmcecescmcccacanenaannn N
DOMOTC ACid ==========omeecemocoaocmemoeooooooonoccoaonicoaaoeoee STTTTemsoTmosmmosssssemoeseseoes N
Aquatic Toxicity Bicassays (------ )

Hazardous Waste Aquatic Toxicity Bioassay (Titie 22, CCR, 66261.24(a)(6)) --===e-c-~cccccmmcuccanns N
Wastewater Testing According to Kopperdahl (1976) using Freshwater Fish. -------eccccccacocccnncnn. N
Wastewater Testing According to EPA/600/4-85/013 using Freshwater and/or Marine Organisms --------- N
Wastewater Testing by EPA Method 1000,0 ----======eescmccecnceccaonacsoccnosecucnncronacoecacaanaans N
Wastewater Testing by EPA Method 1002.0 ---=-==-====ce-cececccocccacccecrerorancuocancacancccaacnns N
Wastewater Testing by EPA Method 1003.0 ----=<-<-csseesccccceccoccnacecocancccacoarcoancnocancenans N
Wastewater Testing by EPA Method 100§ -----=~wc--ccweecnccccnccccccncceccccnconcecccanncceacacacaas N
Wastewater Testing by EPA Method 1007 ------sc-=meesececesnnatecsneenacncanccccncscancecacccenanccens N
Wastewater Testing by EPA Method 1009 ---=-==ec-cceeencccencencceauncnccccaemenccncnceaaanceoncanan N

Wastewater Testing According to Anderson, et. al. (1990) using Giant Kelp (Macrocystis pyrifera) -- N
Wastewater Testing According to Anderson, et. al. (1990) using Red Abaione (Haliotus rufescens) --- N
Wastewater Testing According to Dinnel and Stober (1987) using Purple Sea Urchin

(Strongylocentrotus PUrpUratus) ===~ =e--==re=ccccecesrccsecccocasecccocssescsesscosasoas oanoenos N
Wastewater Testing According to Dinnel and Stober (1987) using Red Sea Urchin

(Strongylocentrotus franciscanus) <-----=-===er-mocees=ccammessesacscccccscssscscesneaseccaoocoannn N
Wastewater Testing According to Dinnel and Stober (1987) using Sand Dollar

(Dendraster EXCeNtriCuUS) -~--<-<--c-c=ccccsocceccemccccacsoncosa ccomn oo s o acoanauom cnnaacon N
Wastewater Testing According to procedure £ 724-89 (ASTM, 1989) using Pacific Oyster

(Crassostrea gigas) ----- “emeeccesceccccnccaceescenccac e es o t e sero s esstcaaasasanaasc oo anes N
Wastewater Testing According to procedure £ 724-89 (ASTM, 1989) using California Bay Mussel

(Mytilus edulis) ---=--csvsecccsrmcceaonmmceneincccactecceeceacscosmenaccsercocson et saonns N
Wastewater Testing According to Standard Methods (APHA, 1989) using an alga

(Skeletonems COSTALUM) ---<-=- -~ =c-c-mccsceccccmemeacccocesc cccese oo catenc mocaco s o oo N
Wastewater Testing According to EPA/600/4-90/027 using Freshwater and/or Marine Organisms --------- N
Physical Properties Testing of Hazardous Waste (07-15-91)

[gnitability by Flashpoint determination (Title 22, CCR, 66261.21) =-=-e=ccccccmccnccacceccnacaccan Y
Corrosivity - pH determination (Title 22, CCR, 66261,22) ----=~=s<sessc-coosccomaoccncuaonooonees Y
Corrosivity - Corrosivity towards steel (Title 22, CCR, 66261.22) -------~ec=-ccceeccecccococcccaces N
Reactivity (Title 22, CCR, 66261.23) --===----ccssvecccccccoceccacacncammnoccnncnoccccacoconcacones Y

Inorganic Chemistry and Toxic Chemical Elements of Hazardous Waste

Antimony 10.7 Cobalt

7040(-=~=~=~=~~ ) cereececssccnccccnnan N 7200(--~---~- ) seeeescccccnnacnnncncanaa N
70461(06-06-86) --~<v-nrecvevcneccecenn Y 7201(-=---==- ) ceecceccsmnececscnaecenan N
Arsenic 10.8 Copper

7060¢06-06-86) -----=-=cececccccccan Y 7210€06-06-86) --~==<=me=mcacecmcaccaceon Y
7061(--==-=---- ) esc-seecscccomcaaa--- N 211 (===~~~ ) cescccemcmcaccccssoscasen N
Barium 10.9 Lead

7080(--=-=--~-- ) ceeccccccnacccccnanaas N 7620€06-06-86) -=~-v=mcsaccccecccnnannan Y
7081(--==~<~~~ ) <eevsecscccocacaanen- N 76421(€06-06-86) ~--cv-ccseccuccmacccanacs Y
Beryllium 10.10 Mercury

7090¢--=~-~--- ) *e--escecccccccceanns N 76470€06-06-86) ~v~~=eccoeuccnccnncccnca" Y
7091(-~~====- ) ewcecccccecccccnncne- N 7671¢11-30-93) -vcccccccccancannccncaran Y
Cadmium 10.11  Molybdenum

7130¢-----~-~ ) ~emesccccccsccaanaaa. N 7480(----~-~- ) eeececccscoccccecccnnnnan N
7131(06-06-86) ---~=vcccccreacancean Y 7681¢11-30-93) -v-cccccrcoccncancnaccan- Y
Chromium, total 10.12 Nickel

7190(-=~=-~=-~ ) =e-essccecrcccccacan. N 7520€06-06-86) -+=~s=vecemcamcnccccccaan Y
7191(11-30-93) -c<vccceccccccecaccne- Y
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10.13 Selenium
77640€06-06-86) ---~--=c==-c-oc-uconan Y 10.19 Cyanide
7741 (--=~--=- ) ~--eccceccccenccccaa. N 9010(06-06-86) --~=<=vecceccccacanncann. Y
10.14 Silver 10.20 Fluoride
7760(06-06-86) --=-=--=-=cecmacecaaaan Y 300.0¢11-30-93) -~-ccceccccccrcncacannn. Y
TP61(==nne-n~ ) seceeecccecenccccaan. N 340.1(¢-------~ ) sseccececcccccccccccenn- N
10.15 Thallium 340.2(06-06-86) ---e-wcccmccmcacnnaenaa. Y
7840(~----~~~ ) meececccccccccccccane N 340.3¢-------~ ) meeececnmcecncnccenannnas N
7841(06-06-88) -=--==vcceccuncccace- Y 10.21 Sulfide
10.16 Vanadium 9030(06-06-86) =--====ewcececcccnacnnaaan Y
7910(--==-=--- } sesmsssscccecccnecan. N 10.22 Total Organic Lead
P11(-------- ) cescccccccaconcancan- N (~=con=e- ) ceeeemecccececucccacccacaaan. N
10.17 2Zinc 10.23 EPA Method 6010(06-06-86) ------=--veee- Y
7950¢06-06-86) ---=-=-=-=----ecacuona Y 10.24 EPA Method 6020¢11-30-93) -<---=-aceca-n Y
7951(---=-=-~ ) meeeesececccccanacaas N
10.18 Chromium (VI)
7195(-=<=---~- ) eeeemceceancncsioncan N
7196(06-06-86) ~----vvccccccccccccan Y
7197(-======- ) meeeececcrccceonnnnas N -
7198(=~~==~~- ) secccecccnccroncicnnnn N
1 Extraction Tests of Hazardous Waste (06-06-86)
11.1  California Waste Extraction Test (WET) (Title 22, CCR, 66261.100, Appendix [[) <-=-cesccceccmanea.a Y
11.2 Extraction Procedure TOXiCity ~=-~==cecccccccccccuccocvncovocancrocccnccanssrcnccnccsconmncsnncnan Y
11.3 Toxicity Characteristic Leaching Procedure (TCLP) All Classes --~ccvcccccccmaccmncoaacncecnncanan Y
11.4 Toxicity Characteristic Leaching Procedure (TCLP) Inorganics Only =-<--e-ccccccancacana. emceccenne N
11.5 Toxicity Characteristic Leaching Procedure (TCLP) Extractables Only ---<-=cccccucccaaa.- memeccacas N
11.6 Toxicity Characteristic Leaching Procedure (TCLP) Volatiles Only s----ccvvecscccacaaaaaa. eemeeceana N
12 Organic Chemistry of Hazardous Waste (measurement by GC/MS combination)
12.1 EPA Method 8240(02-05-87) ---ves=vceccccccencnccccccncn “eeeecececcscccccccccantonaaneaannn cmmmmeeeae Y
12.2 EPA Method 8250(-=--~=-- ) *ceeseseccccccccccnccaccnncccresccomenccearcstetcanaccteananoana eemmeeaaa N
12.3  EPA method 8270(02-05-87) +~-<cececccccccacccenvescmanocccncunnoccncecccccccsceccacanaas cmemmenaaa Y
12.4 EPA Method 8280(-~-~---- PR e et T N
12.5 EPA Method 8290(---~~--- ) *ececescceccncecctcacnur e ncacec e ts e et e e muaaaeoan——aa= N
12.6  EPA Method 8260(11-30-93) -=----eerrececnccccccccccaccnrncncecrececarcccucneemcncacaacsacas S Y
13 Organic Chemistry of Hazardous Waste (excluding messurements by GC/NS combination)
13.1 EPA Method 8010(-------- ) ~eeemeen-e N 13.13 EPA Method 8310(05-27-92) --e=c==c=veu-- Y
13.2  EPA Method 8015(01-09-90) -----<---- \ 13.14 EPA Method 632 (07-15-91) ---ccevcesece- Y
13.3 EPA Method 8020(06-06-86) -----===== Y 13.15 Total Petroleum Hydrocarbons
13.4 EPA Method 8030(-~--<---- ) secccacan- N (LUFT Manual) (06-06-86)-<vc~=~m=-cccc-- Y
13.5 EPA Method 8040(-~------- ) sweeccceen N 13.16 EPA Method 8011(11-08-87) --<<-vceccccen Y
13.6 EPA Method 8060(-------- ) ccccceccne N 13.17 EPA Method 8021(-<---=--=«- ) cevececececena N
13.7 EPA Method 8080(06-06-86) --=~-ev===~ Y 13.18 EPA Method 8070(-------- ) cmeecesccanann N
13.8 EPA Method 8090(-------- ) meeeeeeee- N 13.19 EPA Method 8110(-------- ) tecemcccecenes N
13.9 EPA Method 8100(--~~-~-- ) ceccccccse N 13.20 EPA Method 8141(11-30-93) -----vcccccnna Y
13.10 EPA Method 8120(--~--~--- ) cecesecen- N 13.21 EPA Method 8330(-------- ) -eecccocennann N
13.11 EPA Method 8140(06-06-86) ---=v-u=-- Y
13.12 EPA Method 8150(06-06-86) ~----==--- Y
14 Bulk Asbestos Anslysis (---=---- )
14.1 1% or Greater Asbestos Concentrations (Title 22, CCR, 66261.24(a)(2)(A)) +~<<--cecemmcecccncanccnen N

15 Substances Requiated Under the California Safe Drinking Water and Voxic Enforcement Act (Proposition
69) and Not_Included in Other listed Groups.

16 Wastewater Inorganic Chemistry, Nutrients and Demend (07-15-91)

16.1  Acidity =s-=<secscecccccmcccconconn- \ 16.12 Cyanide =----=ecececcecccacccnmanccancan Y
16.2  Alkalinity ----=-=-c---c--ccooncon-e Y 16.13 Cyanide amenable to Chlorination ------- Y
16.3  Ammonia ----<-~--cccesccsoscoccencaan \ 16,14 Fluoride ===-==ecscccccccaccncnancaceonan Y
16.4 Biochemical Oxygen Demand --------=~~ Y 16.15 Hardnesg ---<eecessccecacccesmeecnccccas Y
16.5  BorOn -<=ecsccsccccoceccaneccacooans \ 16.16 Kjeldahl Nitrogen ------e-esecceeccacens Y
16.6 Bromide -=---==s--cscscmcccccocacnens Y 16.17 Magnesium -=-<=e---ccwccccccccccccnonane Y
16.7 Calcium ======cccvococcccccooconannx \ 16.18 Nitrate ----=ceceescccccacnacacmcccmcances Y
16,8 CBQD -=-=-<-c--=--esescoseceseccccccono. N 16.19 Nitrite =--=s=-=ceccecnccccccsscaccuccas Y
16.9 Chemical Oxygen Demand ------------- \ 16.20 Oil and Grease =----<-=--==cccecececcoans Y
16.10 Chloride s=<e<ses=cccccccccacoccconns Y 16.21 0Organic Carbon -----=eeccccccceacccanccan Y
16.11 Chlorine Residual, total ----------- Y 16.22 Oxygen, Dissolved =---<-=cccccecmcueccen Y
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16.23 pH e-=-=-mscmocccmsoccooooonioonacon Y 16.39 Surfactants (MBAS) ---=-<=e-ceeecacncas Y
16.24 Phenols --<-=+-ccecovcccccrenreeennan Y 16.40 Tannin and Lignin ~--=<-s-csccocmacaoan Y
16.25 Phosphate, ortho- --<--<-<----=---v-- Y 16,41 Turbidity =--<-==v=e-e-coooc-e. wmeemeen Y
16.26 Phosphorus, total <---=-=cc-ccceev=- \ 16.42 1lron (Colorimetric Only) =---==v--ev-uo N
16.27 Potassium ---<<=ss-s-=cocmcecocaonne \ 16.43 Manganese (Colorimetric Only) --------- N
16.28 Residue, Total ---------ccc-ceoee- - Y 16.44 Total Recoverable

16.29 Residue, Filterable (TDS) ----==---- Y Petroleum Hydrocarbons ----------=-ccao Y
16.30 Residue, Nonfilterable (TSS) ------- Y 16.45 Total Organic Halides ----=-eccevcccoce Y
16.31 Residue, Settleable (S§) -----<<--=- Y

16.32 Residue, Volatile -~--=--ec-cccccc-" Y

16.33 Silica =--=-c==cccceccmeccccccoceans Y

16.34 Sodium -~esvv---vesaccccencccaasa “-- Y

16.35 Specific Conductance ----- emeescscas Y

16.36 Sulfate -----=---ccesscccecccca-caonn Y

16.37 Sulfide (includes total & soluble) - ¥

16.38 Sulfite =---==sccccccccnccencccnnan. Y

17 Toxic Chemical Elements in Wastewater (07-15-91)

17.1  Alumipum --=--------cm-c-ccnccec-a- wem Y 17.18 Nickel ---c=sececccccceceacacacaaan. Y
17.2  Antimony -=-=-----=cceucoccsecccccaoon Y 17.19 Osmium ===-===ececocmcecccacacaccauaan N
17.3  Arsenic ----ss=s-s-ssccnmsacaceascaes \ 17.20 Palladium ~===-==cvesccccecmancacannan N
17.4 Barium s---c-sccescccccccacmoccceann Y 17.21 Platinum «-=--===cc=ccececcanaarcacaa. N
17.5 Beryllium --~=c=-ecccccaq- S \ 17.22 Rhodium --=-e-cccmcmmcasamaccecvanannn N
17.6  Cadmium ------csc-oreccccmcccccacen- Y 17.23 Ruthenium ~-----=-=-===ec=ccceneccacan N
17.7 Chromium (VI) =<-<sscccemcccccccancn Y 17.24 Selenium =-=s-veeccccmccncccaccmacccas Y
17.8 Chromium, total -----=---c--ccccec-o Y 17.25 SilVver ===-=ceeeescsscccaccacaaaccacan Y
17.9 Cobalt -=-=-=--=cccescccccececconann Y 17.26 Strontium -----=-====sescesccaccceacan Y
17.10 Copper ----=====sseescsccscsscconnan Y 17.27 Thallium e--===-eecmceecmcacccacnanaa. Y
17.11 Gold <-=-<-<c==-c-ecccccccccnacacccncnn Y 17.28 Tin eevccecmcecccasccaccccnccccncncccas Y
17.12 lridium =---==cscsoesmccccocccmcnacs N 17.29 Titanium -----<e-eseccecmcscecccncaans Y
17.13 Iron ==-====--e-cceecccccnecconaana- \ 17.30 Vanadium «----cecmeeccccncmccenncacann Y
17.14 Lead <---s<ss-ecrccccnccccanccencann Y 17.31 ZinC ~cs-ececccccmcccmacronccacnccanas Y
17.15 Manganege ---=<-=---cs-cccceecccacoca- Y 17.32 EPA Method 200.7 -==-==scam=ccmocacaes Y
17.16 Mercury =-=-==sseecscacccccccmconans Y 17.33 EPA Method 200.8 =---=--==c=cacceanca- Y
17.17 Molybdernum --~----ccccencaccccccaan- Y 17.34 DCP =<=emesccsscsccscmccccccsccancscn- N
17.35 Asbestos ---<=-=-ccec-casccocccmanoann N
18 organic Chemistry of Wastewater (measurements by GC/MS combination (07-15-91)
18.1 EPA Method 624 -=-<-=--ce-cccccccrecnccnreaaccncoceanaccocncecamcc e ee o s e e e a e e Y
18.2 EPA Method 625 --=-===c-=ccmscucccacmcaconmcccisocencccononnaccnecnns B T LT TR IO P Y
18.3  EPA Method 1813 ~=-c--eemmcoceaaaceoeeaamce e ccencase o mae o caas e eaencasaan s caes s oan N
18.4 EPA Method 1625 -=---====--=cecmecescacceacaccnceccanorenecacrasosensoccnancenamanraouemaronoaaes N
18.5 EPA Method 613 =----esccrescceceacaocoaacocecearocencasccccaconcccaasaccaacraconaancoaccacsncnacns N

19 Organic Chemistry of Wastewater (excluding measurements by GC/MS combination) (07-15-91)

19.1  EPA Method 601 ----==-e--cucccacon- N 19.8 EPA Method 608 ----vccccmevecocnccanns Y
19.2  EPA Method 602 ---=---===--evec-neen- Y 19.9 EPA Method 609 -----enec-emecescenzoxs N
19.3  EPA Method 603 --------=-----ccomn-- N 19.10 EPA Method 610 -----ccccemccccaccnannn Y
19.4 EPA Method 604 ----=<---ec-cccecow-- N 19.11 EPA Method 611 -=--eceecesccccancacncs N
19.5 EPA Method 605 -=---===<cs--c-cococane N 19.12 EPA Method 632 --=-cccs=cscccccaccmcns Y
19.6 EPA Method 606 -----<c=cccececcaaane N 19.13 EPA Method 619 <--cceccmecccceacacaan N
19.7 EPA Method 607 -<--=-<-s-cccccacan-- N 19.99 EPA Method 615 -----===m=cemmacccacan- Y
20 Inorganic_Chemistry and Toxic Chemical Elements of Pesticide Residues in food (-------- )
20.1 Processed Foods by One of the Following Methods
Atomic AbSOrption SpectrophotOmMEtry <----meeec-ccsmccecccocnraovacccaescneanarasscoonasasmes N
Inductively Coupled Plasma Atomic Emission Spectrophotometry ------ecee-ccecccoccacconnecnnx N
Inductively Coupled Plasma/Mass SPeCLIOMELry =--==c=v-~=-eescccccccomecsoccacamecaaaananans N
Colorimetry ==-vsssvcmcccccemncmcocnooaoaaccnccccmceccncm oo e m e e n e oo N
20.2 Raw Commodities by One of the Following Methods
Atomic Absorption SpectrophOtOMELry =--===+=-ececeesemencacecaceccocnacacacanncaenaacancass N
Inductively Coupled Plasma Atomic Emission Spectrophotometry =--------eeccceememcacaneceona- N
Inductively Coupled Plasma/Mass SPeCTrOMELry ---==--e=-ssescccacccacoarocaacaaccaeancoconns N
COLOrimetric --=+--eemeeccnaccceccccacacarcccneacvracasacncacscanesenccaccacaaacccsconmmanen N
20.3 Dairy Products by One of the Following Methods
Atomic AbsOrption SpectrophOtOMELry ----=sc---sscccccccamancoaarceraaecesccccasnccmcmancans N
Inductively Coupled Plasma Atomic Emission Spectrophotometry ------<----cececcecmcnccconaanns N
Inductively Coupled Plasma/Mass SPECTrOMELrY == =-==eesecroetnnomec o acaaaaccancacncnn- N
TR ] T R i e R L LT T TSP P S N
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20.4 Feed Products by One of the Following Methods

Atomic Absorption SpectrophOtometry =--------e-ce-cecccccccscceccccanoccaceccceccccccacccnaa
Inductively Coupled Plasma Atomic Emission Spectrophotometry ------=--==-=----ceccccccccccnce
Inductively Coupled Plasma/Mass Spectrometry ------c---s==ceccccccmcccccccccaccnnccccaccneas
Colorimetry =-=e=ecscceccsccccscecnconcccccccccccnceccenacaccreceaceocs e coccocaaccacacas
21
21.1 Gas Chromatographic/Mass Spectrometric Methods in Processed Foods <-+<~~==--=cc-ccccccerccccaces
21.2 Gas Chromatographic/Mass Spectrometric Methods in Raw Commodities «--<---c=--<ececcccccacccccca.
21.3 Gas Chromatographic/Mass Spectrometric Methods in Dairy Products ------<-=--=cccecccoccccrcanas
21.4 Gas Chromatographic/Mass Spectrometric Methods in Feed Products --=-------eecccccnccnccccacccens
22

22.1 Halogenated Compounds in Processed Foods by One of the Following Methods

Gas Chromatography ---<-<<ss=<=ceccceccrccccccccccccccensesneconumenccnrenanonscasoascccancn

High Pressure Liquid Chromatography ------<-=cscececccccceccccancccnonroracacecacuceccccene

Liquid Chromatography/Mass SpeCtrometry =---~e-v-ess-scccacceccccccoseasoccccacassancncns
22.2 Organophosphorous Compounds in Processed foods by One of the following Methods

Gas Chromatography =<<---=-=e-csscececccaccacccsacnaccccancnoesasascscnccnccsccasccncsncnas

High Pressure Liquid Chromatography =----<-s--cececcccsccccccccncncscnrcancmcccrnccrececens

Liquid Chromatography/Mass SPeCtrometfly -=----+-==cccecccccccncaccccocecccecacacacnanncana
22.3 Carbamates in Processed Foods by One of the Following Methods

Gas Chromatography =---s=-=ecessceccccacccactccccancancncsncenmooccnneccscacconcesennccans

High Pressure Liquid Chromatography --<---<-<sesccecccecccncacncncceacecccancnnacncrcecen

Liquid Chromatography/Mass Spectrometry ---------=-cecceccacccccccccncorccccecccccancanes
22.4 Halogenated Compounds in Raw Commodities by One of the following Methods

Gas Chromatography ---=--<=ese-scscccecocccconococcacccaccacanceaccecccccoccococacccaancoca

High Pressure Liquid Chromatography ------e-~cccecececcccccceccccccccnoncccccccaconaccnns

Liquid Chromatography/Mass SpeCtrometry -<-=--s=---+-scccceccecccccccssesnocccaccacaccoan
22.5 Organophosphorous Compounds in Raw Commodities by One of the following Methods

Gas Chromatography <----eeeseccccccccccannocecascacceccsecracesssccsessnnrocrosseccccccces

High Pressure Liquid Chromatography ----------cccccccecacaccccccnanenaracccaccsancanacan-

Liquid Chromatography/Mass Spectrometry -=c--eccesscecccccccccccamcancrocccncccaccacacsnaoas
22.6 Carbamates in Raw Commodities by One of the following Methods

Gas Chromatographly --------e-<escececcccccccccccsrorcccnecscccccrccorosrsrccesecosaccrnn

High Pressure Liquid Chromatography -----------------------------------------------------

Liquid Chromatography/Mass Spectrometry ----<--=-----cecccccccccaceccccacaucasraacaccncax
22.7 Halogenated Compounds in Dairy Products by One of the Following Methods

Gas Chromatography =<---ecessccsceccccrccoanccccscacacectcccacncsocccoercocccccoccncccnan=

High Pressure Liquid Chromatography =----<-e<~<eeescscccccccccccccaccccoconncccnceacaccans

Liquid Chromatography/Mass SpecCtrometry +-<-<+<eec-csecscoccmcocacceccccnaaccocaconmcaono
22.8 Organophosphorous Compounds in Dairy Products by One of the Following Methods

Gas Chromatography =---c--c-s-ceccccccccaccccaccorocacccncmnccatsecsccurasmarasrncaccacnes

High Pressure Liquid Chromatography =-----=--=-=-cc-ecccccccccccaccnrccaccecccccncenncanan

Liquid Chromatography/Mass Spectrometry -=--e=-<ecsscsccccccecacccenceacscccacoccscmasccaa
22.9 Carbamates in Dairy Products by One of the Following Methods

Gas Chromatographly -----e=cecccceccccccccncecereccecanceeccsraa crecsroacccceccaancmoncas

High Pressure Liquid Chromatography ------<=s-ecccccccccccccccccccarecaccccnaccccanannanan

Liquid Chromatography/Mass SpeCtrOMELry ----+-cse-cccscccaccnccnccccncccanrocscanccancons
22.10 Halogenated Compounds in Feed Products by One of the Following Methods

Gas Chromatographly ----<----<scsscccacrcccaccccccancecracrescmcceecceormenonrmeanoonoonno

High Pressure Liquid Chromatography ---~-eees=-e~ercccccaccecaracacceccecccaccancnccnannan

Liquid Chromatography/Mass SpeCtrometry ==<--scsessscccccccccrcsceccotcccncccaacacansosacas
22.11 Organophosphorous Compounds in Feed Products by One of the Following Methods

Gas Chromatography <---=-ses=-=cccceccccccsscsenensocacocccsaaccesescesessoocooseooooaon

High Pressure Liquid Chromatography ----<e+=-s<e=escsc-ececoccnccoccacccnnmaccccacmocnns

Liquid Chromatography/Mass SpPeCtrometry -----sescsccsecccmcaccccoccsccsacocaossscococanse
22.12 Carbamates in Feed Products by One of the Following Methods

Gas Chromatography --------===s=-e=cee-cecmecoccocuseoecooesnooooansoonoomoanonesaconocs

High Pressure Liquid Chromatography ----e=s=<scccccccccccscccccccccccacccacccocccvmoonans

Liquid Chromatography/Mass SpecCtrometry ---<sce--ecccesccsccccacccnanaccnenancmnnmaoccns
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ENVIRONMENTAL LABORATORY ACCREDITATION/REGISTRATICN
List of Approved Fields of Testing and Anslytes

FGL Envirormental TELEPHONE No: (209) 942-0181 CERTIFICATE NUMBER: 1543
2500 Stagecocach Road CALIFORNIA COUNTY: San Joaquin EXPIRATION DATE: 07/31/95
Stockton, CA
1 Microbio of Drinking Water snd Wast -{3-91
1.1 Total Coliforms in Orinking Water by Muitiple Tube Fermentation -~-------- ccmmonca ameeneccaca. ceman ¥
1.2 Fecal Cotiforms/E. Coli in Drinking Water by NTF ------ “emmeaa-- “emdaccccccrenacan. cmcacacannanan Y
1.3 Total Coliforms in Orinking Water by Membrane Filter Technicg ------ wecccmcccscmanccnnanes cemaaans N
1.4 Fecal Coliforms/E. Colf in Drinking Water by Membrane Filter Technfeg --ceveveacacaa ammaaa e N
1.5 Total Coliforms and E. Coli in Drinking Water by MMO-MUG =<ec---vv" eeesccaccencnsstoccaccera. ceee Y
1.6 Total Coliforms in Orinking Water by Clark's Presence/Absence =-~eeecem---s cecmvenmsvancaacacconn- Y
1.7 Fecal Coliforms/E. Coli in Drinking Water by Clark's Presence/Absence <-ceesscececccccaocuceaanas .y
1.8 Hetefotroﬁﬁc Plate COUNE -v<ecemscaccsacacncan.. L R b T T X Y
1.9 Total Coliforms in Wastewater by Multiple Tube fermentation =e-c-ec-- eemcmmmccccccvesenan cemscasnes ¥
1.10  Fecal Coliforms in Wastewater by MTF -cccemcscscancncncaccccan.. cavsessmccesatcantecacncceannnanan ¥
1.11  Total Coliforms in Wastewmater by Membrane Fi{ter Technics ~eeesemacccceccccccccaancas cesamccacncas N
1.12  Fecal Coliforms in Wastewater by Membrane filter Technigs ---eececeacaccaacennane.. ccccaccacana - N
1.13  Fecal Streprococct or Enterococci by Multiple Tube Technics *~---~-+~- eecemccacecccancannananccnan N
1.16¢  Fecal Streptocoeci or Enterccocci by Membrane Filter Technics =-eeesec-e--ccccccccnn. R S AAEEEE N
2 Inorgenic Chemistry and Physical Properties of Drinking Water excluding Toxic Chemical Elements
(07-03-91)
2.1 Alkalinity seeccccccuccccacanccccnan. Y 2.12 Sulfate ----=- cveeasmascecsseataconaan Y
2.2 Caleium -~vcccmecce- cemaseccocccecn. - ¥ 2.13  Total Filterable Resfdue
2.3 Chloride ------ aseesamcecscerencecn- - Y and CongUELiVity =-<=--sees cececacansaa Y
2.4 COrrosivity w-veesccccansannanccuncee Y 2.14  Iron (Colorimetric Methods Only) ------ N
2.5 Fluoride s-=--eeacceacca-an smemsacaan Y 2.15 Manganese (Colorimetric Methods Only) - N
2.6 Hardness <-<-cc=ccma- sessscaccccsroos Y 2.16 Phosgphate, ortho s-«--- T TR PP Y
2.7  Magnesium c-ec----ee-e memeans seseaeaa Y 2.17  Silica (Colorimetric Methods Only) ---- Y
2.8 MBAS <e--eecssccccccoconn eseececccaan Y 2.18 Cyanide ~=--=-=--vveece. ceccccscmccnaacs Y
2.9  Nitrate ---e-cceacca- ceessamcacacennn Y
2.10  Nitrite ------ cewacascecccannsacnoena ¥
2.1 SOdium sevececoancnancacncnnccen eese= ¥
3 Anslysiz of Toxic Chemi cments _in Orinking Mater (07-03-91
3.1  Arsenic -ee=emcceccecescnaacaaceaaa.. Y 3.17  Silver =eececececcaccascaa- ceemteanas Y
3.2 Barfum ------ sesccscccancoans S Y 3.12  Zime ------- veeesecssnaancaan sasacccne- Y
3.3 Cadmiun =<-=- R AL D Y 3,13 Alumioum seee-ceccccccacacaaanaaaiao.. Y
3.6 Chromium, total ---ec-cesccce-- smono- Y 3.16 Asbestog ------ cececacena- scasccccasaas N
3.5  Copper ==-s--s=ceecceso-ooo R Y 3,15  EPA Method 200.7 =~=-acemeemacococnao.e Y
3.6  Iron seecceccecee seesmmmcscsccccenen - Y 3.16 EPA Method 200.8 (Unregulated £lements
3.7 Lead ----=-- ®seesscsscmcscccnacecnas Y and Lead Only) ---vccecccencccaccaccace §
3.8  Manganese -----sc-ce-oes-- AREEEEEEE N Y 3.17  ARLiMOMY ------=-c--veesccceacn “eceeaan Y
3.9 Mercury cesse-<-s-es seccsccccsccssace ¥ 3.18  Beryllium seeveeccoconcaccacncncnann.- Y
3.10 Selenium s~===cecscccccccccon veesacas Y 3,19 Niekel svecvencccacas deeacsceansscantans Y
3-20 Th‘l(i\m LRl R Sttt A *vwvevaaw ameacesens Y
[ ic_Chemistry of Orinking Vater t GC, coabination -03-91
4.1 EPA Method 501.3 -e=cccccocconceen cescscecaceeccecanacaccacanamaaenanaa, cecessecancccccaanaccaans Y
4.2  EPA Method 524.2 -==easssccacmmccacaaoes ceeeeaees ceesaaanas e eeeaememeicciciiecaaans ceeves -y
4.3  EPA Method 525 --------cs-ceaccae sescceananas R et wvecesceccecacaac.. cemmcmcceanaane Y
4.6  EPA Method 513 eececcacecacocnon vesececammanncacecacaca. e memmemeeeeccceicciceecesasescoecaannn N
5 o] ic Chemigtry of Drinking Water (excluding measurements GE, combination) (¢07-03-91
5.1 EPA Method 501.1 cecescccnccncacaaa-- Y $.16 EPA Method 531.1 ~-~-c-~-v-cevoee smesee L
5.2 EPA Method 501.2 --eveecce-- mescssees ¥ 5.15  EPA Method 547 <<ccccecmacacncaacann-- N
5.3 EPA Method 502.1 -~-~----=---v-- weena ¥ 5.16 EPA Method 548 ---evecccccccaaae seeces N
5.4 EPA Method 502.,2 <ecvecceccececcaccaa v 5.17 EPA Nethod 549 ce~meccccscccnanccocens N
5.5 EPA Method 503.1 ------------ sveececas ¥ 5.18 EPA Method 55 ccccccccccacnuncnanaca- N
5.6  EPA Method 506 ----- R el { $.19  ZPA Nethod 550.71 -==eceecacas cmeccccns N
5.7 EPA Method 505 eeec~sccocconeoosee ceve Y 5.20 EPA Method 55 ~--ceecees eeccnsmncaces N
5.8 EPA Method 506 s-e==cesceccanacacaaacs § 5.21 EPA Method 552 -e=ecsceasscccacoanann- Y
5.9  EPA Method 507 ---ceceeemeecmnmonoone N
5.10 EPA Methed 508 e=-eeceun--- L
S.11  EPA Method SOBA ~ecemcceceeseccnaoees N
S.12 EPA Method 510.1 ~-------- evescccves ¥
5.13 EPA Method 515.1 seeesmcccccncnnccres Y
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10.6

Radiochemistry (----~--=)

Gross Aipha end Beta Radhtion ----- N 6.11  Gross Alpha by Co-precipitation =-------~ N

Total Radfum ~-----cecaconacecanan-e N 6.12 Redium 228 sesecss-c---- “easeescmcacaccas §

Redium 226 «====a-- sseosvee sesescecs N 6.13 Radiocactive [odine sececccec---o creccncas N

uranium s-ses-cmcassceonna- ceccescsas N 6.14 Gross Alpha & Beta in Mazardous Wastes -- N

Radon 222 -----<--- cemassasccccnae. - N 6.15 Alpha Emitting Rediun lsotopes

Radicactive Cegium v-em=-mccssanaa-- N in Haz. Wastes <o==ecccee-e cevesceaccsans §

lodine 131 <-e-cccae sssmccassees ee=s N 6.16 Radium 228 in HaZzardous Wastes s=«--essse-a N

Radioactive Strontium e-ce=seeseecaas N

Tritium ~---vvesmacaccancecn N

Gamma and Photon Emitters =e<s-e---- N

Shellfish Sanitation (-==s~---

Shellfish meat Microbiology ~----- ceseemacsmaccccaassenccncosessavesncassemssnarancna rren eececoncaa N

Paralytic Shellfish Poigson -<ce-- cemeea cecscmcascaseen cecvacscsacncsacsmncammannn ecececcscsnassnens N

Dmic Acid vessswscsasnnan hhaiaind b il A S Censvsanasatanaccaw="w vesmevonsacassvanssctanannuy weoesesaa N
tic Toxicity Bicas )

Hazardous Waste Aquatic Toxicity Biocassay (Title 22, CCR, 66261.26(8)(8}) ~=-===sconcascccascacanns §

Wastewater Testing According to Kopperdahl (1978) uging Freshwater FPigh, ss-ceeccccnccn-aas. evecancae N

Wastewater Testing According to EPA/600/4-85/013 using freshwater and/or Marine Organisme --------- N

Wastewater Testing by EPA Method 1000.0 e=<cccscccsccncccanans veseemmacsecmccanacsantscnnannny ereee N

Wastewater Testing by EPA Me<hod 1002,0 see-eeeccesceaccaccnccauans cvceecmsesnsnasencamanom e N

Wastewater Testing by EPA Mezhod 1003.0 <s-ceeescancecoaaa.. cevececacmciemcamanttacaaanaaons eeaena N

Wagtewater Testing by EPA Method 1008 ----<esceecsmcasacscasaccnacacnnnns cevecsaecemsnansacaananans N

Wastewater Testing by EPA Meshod 1007 <-<eeescavscesoaanccoceacann veecomcescmssamaseacaatammanan——- N

Wastewater Testing by EPA Methed 1009 “c+svecseccecesenancsscacsnacnans vessssesnccasssccaccaas

Wagtewater Testing According to Anderson, et. al. (1990) usmg Giant Kelp (Macrocystis pyrifera) -- N

Wastewater Testing According to Anderson, et. al. (1990) using Red Abalone (Haliotus rufescens) --- N

Wagtewater Testing According to Dirmel and Stober (1987) using Purple Sea Urchin

(Strongylocentrotus pUrpuratus) «-=--==--- vescesssascuessnactctstacnconcrascsecenane e=sssseccacncee N

Wastewater Testing According to Dinnel and Stober (1987) using Red Sea Urchin

( srong!loclﬂﬂ‘otus r!ncf;cﬂ ) """ eeascsasscsncnonscvae IR TR P L R R R PR L R R R PR DR L R - N

Wastewater Testing Accoraing to Dinnel and Stober (1987) using Sand Dollar

( ggrast@ g 2&!!"1018’ Gesnasesecsscsscmmnsene PR R R R R R Y Y L L Y L R N evecomcass N

Wasteweter Testmg According to procedure E 724-89 (ASTM, 1989) uging Pacxfxc Oyster

(Crassostren 9igas) «=-=esescscecaccoaccoo. “ceveceveccnccsccresacancacscacconcocan secemsancccacne oL |

Wastewater Testing According to procedure € 726-89 (ASTM, 1989) using Cahforma Bay Hussel

(Mytilus eduljs) ee==wessscsasccncacaacanccena. T e I crvavacaan- - N

Wastewater Testing According to Standard Me!hod: (APHA, 1989) uging en slge

(Skeletonema cogtatum) -~-e=-=eecccescaccao--cv. ceevessseanceesscacstcesinestanamccncnunaremren seees N

Wagstewater Testing According to EPA/800/4-90/027 using freshwater and/or Marine Organisms ==--<---== N
ical P ties Testi { Hezardous 11-09-93

lgnitability by Flashpoint determinmation (Title 22, GCR, 66261.21) =ecemccmecacccnccncacccncccenne < N

Corrosivity - pH determination (Title 22, CCR, 46261,22) vvveveccsccnarccnccccacaasancanaccncncnuce- Y

Corrosivity « Corrosivity towards steel (Title 22, CCR, 66261.22) --------- veecsmecanaccanae cscccee N

Reactivity (Title 22, CCR, 60261.23) =--veccraccacrnccscaceceacmancmccuccencccccaacaccncnnannncaas Y

no ic_Chemist oxic Chemical Elements of Ha Vaste

Ant {mony 10,7 Cobalt

7040(07-03-91) ~=~--- meesmenmaccons .Y 7200¢07-03-91) -~-~-- wsvsescaccoananancas ¥

7061(07-03-91) scoesssscccsaccaacacan ¥ - 7201(07-03-91) s-ecsccsaccccccconcane- .Y

Arsenic 10.8 Copper

7060(07-03-91) ----- cecccmceccancnas ¥ 7210(07-0391) evcececccacaccccccmcamnsn Y

7061 ennnoe- ) seessmectnciccaccen. N 7211¢07-03-91) ----- scevevevaccsonnscnaa Y

Barium 10.9 Lead '

7080(07-03-91) ~ev=es-v--cvosecnnes - Y 7L20(07-03-91) cecvceuvvavanccanavencacean ¥

7081¢07-03-91) ~=ce-accmcreenos ccmm- Y 7629C07-03-91) recveveccncavananancncaas ¥

Beryliiun 10.10 Mereury

7090¢07-03-91) =ecescamcasaacacicn.- ¥ 7470¢07-03-91) «=ncea S e reeee ¥

7091(07‘03~91) ''''' seessveesvescnaa ¥ 7‘71(07-03091) eececccce wessasasesanssssans Y

Cadmium 10.11 Mol

7130(07.03‘91) """ svesscescnananas Y 7680(07'03'91) efcsecncscsavancancannsan Y

7131¢07-03-91) <-cceccencccanaccan.- Y 7681(¢070391) socamecccanasmaanococcnne Y

Chromium, total 10.12 Micket

7190€07-03-91) <cccencccccccnccaaccn ¥ 7520007-03-91) emcacccccascosaacaconansn Y

7491€07-03-91) =+=ssssmasersanonnnns Y
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10.13 Selenium
7740¢07-03-91) c-cmecveacs eecaccccaa Y 10.19 Cyenide
T741(meemeac) moveccacecanans cemeea N 9010(07-03-91) ==~+-=---- seccsmeammanaaia Y
10.14 Silver 10.20 Fluoride
7760(07-03+91) ---vvcceaecccccncaaas ¥ 300.0¢11-09-93) ----- “eesvecemcacmancaas ¥
7761(07-03-91) =eememmmven cescmmnans Y 340.1¢-=omnnen ) eecceemmacaenan. cecaaaee N
10.15 Thallium 340.2(07-03-91) -v-ccacesscacncacnaccans ¥
7840(07-03-91) +=amvemmenvs ceveasans ¥ 340.3(<cwmmcac) semamancccacauss ceeeeen §
7861¢07-03-91) =v~veancccccancaaon . Y 10.21 Sulfide
10.16 Vanadium 9030(07-03-91) ------ cessseenmamanaaa. “e Y
7910¢07-03-91) <esacccacaacconceces - Y 10.22 Total Organic Lead
7911(07-03-91) veeeccaccmaancnceaaan ¥ (07+03-91) ---== cevecosvantacasaanacanes ¥
10.17 Zinc 10.23 &PA Method 6010¢11-09-93) ===neeccucacen Y
7950(07-03-91) ----- cevmeennaaaas aee Y 10.24 EPA Method 6020(-=~=---- ) reememnas “eee N
7951(07-03-91) cooveccecmannancanan Y
10.18 Chromium (VI)
7195(-=--=-~-- “) ceccececcacacsanncana )N
7196(07-03-91) =cccccensmaceeccocans ¥
7197(==veenen) N
7198C- v ee) cemmessemacicncncanans N -
11 Extraction Tests of Wazardous Waste (07-03-91)
1.1  Califernia Waste Extraction Test (WET) (Title 22, CCR, 66261.100, Apperdtix []) ------- caesanananan Y
11.2  Extraction Procedure Toxicity -------- eescesssnecaccnanatcttcttaannceacemnae et nans ceassecmuan ¥
11.3  Toxicity Characteristic Leaching Procedure (TCLP) All Clasges s=eeseascaccocenacoccannn. veveemses N
11.4 Toxicity Charactaristic Leaching Procedure (TCLP) 1nOrganics Only <<-=ereccccscecccecccaceaccanaas §
11.5  Toxicity Characteristiec Leacning Procecure (TCLP) Extractables Only ---------- S eveecacanans ae N
11.6 Toxicity Characteristic Leaching Procedure (TCLP) Volatiles Oonly ---=--ce--n--s P
12 organic Chewmistry of Hazardous Waste (meesurement by GC/MS combination)
12.1  EPA Method 8240¢11-09+91) ~eseemaamcmammananan. R R P caeeceemeicaaaas Y
12.2 EPA Method 8250(-veveveac) cucscanuccancnanetcccccnacccaccccenee esveccasmenane cesmcacsecvecmnmancaa N
12.3 EPA method 8270(07-03-91) sccceccccccccasn reveseessscavvesanaca “casecesemccscsccccancane emcccenaaa Y
12.4  EPA Method 8280(<vs==cen) cecccmaccncncnncccnccn- “tcevesececacesnsmacssnancnananccnannataacacannas N
12.5 EPA Method 8290(-=s=sens) =ceemmomeee T Rt R L LR LT - N
12,6  EPA Method 8260(11-09-93) =-se=-se-=-az-ceee eeemesecmeesececcaseccmcccencaaaaaaatanans s Y
13 0 ic Chemigtry of Hezardous Waste (excludi rements GC cimbination
13.1  EPA Method 8010¢07-03-91) Y 13.13 EPA Method 8310(-e=ccess) asscacaccacn=- N
13.2 EPA Method 8015(07-03-91) Y 13.14 EPA Method 632 (<=-=w--- Y mmmmmmmmeanoan "
13.3 EPA Method 8020¢07-03-91) Y 13.15 Total Petroleun Hydrocarbons
13.4  EPA Method 8030(==-====-) N CLUFT Marual) (07-371-93)-a=cnosa-concen ¥
13.5  EPA Method 8040¢(07-03-91) Y 13.16 EPA Method 80711¢11+09-93) -ecascanaas cae ¥
13.6 EPA Method 8080(---~-~-- <) N 13.17 EPA Method 8021(--~<=---- ) N
13.7 EPA Method 8080(07-03-91) Y 13.18 EPA Method B8070(===s=cea) «c= N
13.8 £PA Method 8090(---=-==s-) N 13.19 EPA Method 8110(+==serec) saveassvccccas §
13.9 EPA Method 8100(-----=-~- ) N 13.20 E£PA Method 8141(-e=~---- ) se—wececemaeae N
13.10 EPA Method 8120(-=<====<) N 13.21 EPA Method 8330(-eveeace) cccuaec- ceesea K
13.11 EPA Method 8140(-----~ we) ssccscccss
13.12 EPA Method 8150(07-03-91) -~-e------ Y
1% By lysis (-=e=es=a
16.1 1% or Greater Agbestos Concentrations (Title 22, CCR, 66261.24Ca)(2)(A)) =--s=cecanccnccaacaccncscal
15 Substances Regulsted Under the Californis Safe Drinking Water and Toxjc Enforcement Act (Proposition
65) and Mot Inct in Other tisted G
16 Mastewoter Jnorganic Chewistry, Nutrients and Oemand (07-03-91)
16.1  Acidity <=-=-=~---- cvevevenscmcacacs Y 16,12 Cyanide =-cse-sceccesamaconcmccasiononn .Y
16,2  Alkalinity =-=~ssesscccccccaccscancce ¥ 16.13 Cyanide smenable to Chlorination ----=-- Y
16.3  AMMONi@ -vecscecvesvecsecesnsvnanaes ¥ 16.16 FlUOPr{de =-eese-scmccemcacccaaaccasacmnan Y
16.4 Biechemical Oxygen Demand ~---~ Rl { 16,15 Hardnesg -vee-vevesscvesccsasarcecoccses ¥
16.5 Boron ses--s=es=eseesc- ceemmiacaacan Y 16.16 Kjeldehi Nitrogen --------=-- cemeeeeenee ¥
16.6 Bromide ==-e=secsssccsccccccsaaccacs ¥ 16.17 Magnesium s--es--ececccaccacnanaas —aee ¥
16.7 Calcium =<escsescccecrccancccannannn Y 16,18 Nitrate cesecceccacceccsavcacaccss - ¥
16.8  cBOD --v---- secccesescenaacaconancen ¥ 16.19 NitPite seecesccssscscacaacancsancsacnas ¥
16.9 Chemicsl Oxygen Demand ----- ccsvvven ¥ 16.20 Oil and Gresse ~---=c-sscsccveconcccasea ¥
16.10 Chloride --+c<=sevesccsccacccocnacas ¥ 16.21 Organic Carbon <-=--=--see=eccvacccsccasan ¥
16.11 Chlorine Residual, total --=<-- ~e-e- Y 16.22 Oxygen, Dissalved ---=====--=--=csmoc=n- Y
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16.23
16.26
16.25
16.26
16.27
16.28
16.29
16.30
16.31
16.32
16.33
16.36
16.35
16.36
16.37
16.38

17

17.1
17.2
17.3
17.4
17.5
17.4
17.7
17.8
17.9
17.190
17.11
17.12
17.13
17.14
17.15
17.16
17.17

18

18.1
18.2
18.3
18.4
18.5

19

19.1
19.2
19.3
19.4
19.5
19.6
19‘7

20.1

20.2

20.3

Phenols ------ secccveancccnccnanavan
Phogphate, Orthos =<<caccacccacssass
PROSPHOrUS, totBl veeseccacesccccans
POtESSIUR *eceeccccanccsacsncccnas -
Regidue, TotBl cccceccccccccaacecann.
Residue, Filterable (T0§) ----==v=es
Residue, Nonfilterable (7S8) ~-~--- -
Residue, Settlesble (§S) c-ececssnea
Residue, Volatile ------ ceemesasvane
Silicg veveccccscnavancccannccancaas
s“im stesvcscnccve vevewnasanssmasas
smific CMt“Q “assceczscnsacaas
SULfBLR *recevenccenccnscnnaucnancca

Sulfide (includes total & sotuble) -

SULfite ==cemcecacaacamsnsasanananas

P e

emical Et ¢ in \Unstewater

Antimony s-=s--ccmcecceaoe. weessvess
ArSenic »=escsssccsccacccccacccoana-
Barfum ---=----~-~ eveevesvosssessaans
Beryt{fum <sccecsca-c--- Sessesmeeens
Cadmium ~--c-cevecerecccacccasaccaaa
Chromium (VI)
Chromium, total <<<escccscacacancaas
Cobalt »=e-me-eomcaneaacnan.. vesveee

CQW'- ceeceacccavecsussscsessnaganacas

GOld evrrrcccevccnvacvecccunavanneas
LrPidium ~=eceeeesaaccseacaecasacanes
[FON =e=esescaceamcccaccaccnsaccccen
L2ad *eeccecccanccccacccancanssaanaas
Mangenese c-ecceccccvcsnsnuccsacesaa

"erwry seaecscacevessavanscssvanscscaccaan

Holywm sesecmencascavsccsuveccas

PP PP e R T L R

anic Chemistry of Vastewater -euhru-nts

16.39
16.40
16.41
16.42
16.43
14.44

16.45

17.18
17.19
17.20
17.21
17.22
17.23
17.26
17.25
17.26
17.27
17.28
17.2%
17.30
17.31
17.32
17.33
17.36
17.35

Surfactants (MBAS) c--ececamceccacaccan ¥
Tannin snd Lignin =ececcceccsacnccacaaa ¥
TUrDidity =~s=ceccecccccacncscnnacacnnan Y
Iron (Colorimetric Only) -=-=- cemcsasan Y
Manganese (Colorimetric Only) --<vv=cae ¥
Total Recoverable

petm‘m "wm‘rm ----- vovavecesas Y
Total Organfc Halides ~<~e--eueceenaecncn N

Nickel -=eecesccacascmmenanesnsasnncnn ¥
OSmium e=sececcccaccccaccccssoscancacs ¥
PaLLEdiUR ~=-=eecsasasamarasesaramnene
Pt.t’“ dacssnssccansansscscsscnsanasa N
Rhwiun Seveevsesveccessssssmenacavaens “
RULHENIUM *cccceccnaccccancnssacacaaaa |
Selenium ccnevcccaccnacanssaccaaass aes Y
S{lVer seesccccaccancaccccaccccnnaaaa - Y
StroNtIUN ccceccceccccaccnnacccscavvese ¥
TRALLIAM snsesnensenscasemnnensmenne ¥
TN =neneessnsmesenssasesnanasasnsanca ¥
TiCONIUN ~~ec=cemccacccaccnmacenmcannn Y
Vanadium «ececccccaccaccaccans teccccana ¥
2iNE -~ eemecceccmccaccccacacacansraana Y
EPA Method 200.7 -=seceeeeasemesassacs Y
EPA Method 2008 -=--=senssassasssesse K

DEP -eeseecmcemacancusccncaencanasncns §

ASDESTOS ---==cessemceesoccmemainoians N

GC cambination (07-93-

EPA METhOU 624 veveveeeescaseaesssssansnmencesesssasessanmsssnenmsaseesaancassnsnnsnmemesomsnmss Y
EPR MOLNOQ 625 =-esmeesansssscsnsnsessnsesssassssssassansssassssssssanssansasacnseansassannanannna
EPA Method 1613 ---------- ereerereerasrareeraentererereeranemmemmnnmemeemmeeannnamemnee X
EPA MEthod 1625 =---==--=amc=rcmsemoccmmcmomacooccmcoancasesoanceanmanans cececeacsansacemanaasan N

EPA METNOG 613 ===esmseacecceenesasaocccccccceaaacaaacaasssanacancoaccncecncennessanacnacancs ceen N

0 ic Chomis of Wast er_(exel

EPA Method 6071 -=<=sseccccccacncacacs
EPA Method 602 e<evecccecreccccccccan
EPA Method 603 -ececcccccsasnccaaea -
EPA Method 604 ==<s-esescccccaccaaae
EPA Method 608 ~~-vcvcrmmccccncnananna-
EPA Method 606 =<=e===- aeeccansnanan
EPA Method 807 ----eecccccccacrcccacs

EEET <= <=

Processed Foods by One of the Following Methods

Atomic Absorption Spectrophotometry -eeseccccccce

nessurements

19.8

19.9

19.10
19.11
19.12
19.13
19.99

GC combination) (07-03-91

EPA Mthod 608 =eeeecesesamanceaaaccen ¥
EPA Method 60 <=-==c-=ssacmcmccmoesm= N
EPA Method 610 <=-scceascsacasranes P
EPA Method 611 ==me--eeemeroccorananan X
EPA Mathod 632 =-eececececccesececcaan N
EPA Method 619 ==aceecasmcaecacacacecs §
EPA Method 615 -==----ec-sseesessceces Y

Inductively Coupled Plasms Atomic Emission Spectrophotometry s-ecececcecacccoanacaas ceccacas §
Inductively Coupled Plasma/Mass SPeCtrometry ss-eessecererorrrrcmmomcacancccennes temsccacsa N

Colorimetry revcccccecucsvravecccrccrcvovoesr

Raw Commodities by One of the Following Methods
Atomic Absorption SpectrophOtOmetry c-veceesvcsrreearmeonccccaccnann acaccccsaccasvacsacacan N
Inductively Coupled Plasma Atomic Emission SPECtrophOtOMELry <v-ccecccsremcscnennccasvacr=- N
Inductively Coupled Plasma/Mass SPRCTIOMRLry see=escccssssacccrorovrscnmcccncocrunocmonncs N

Colorimetric -=-------cmcccocemcooms
Dairy Procucts by One of the Following Methods

...................... secsracaccscnsasaancaacan |

Avesmmcaecsccsccancsaccnncacanan mecscvesamscasass N

Atemic Abserption SPeCtrophOtOMELIY se-esssecsmsvevedesnncorncocroesorrronarnesonomnaoocon. N
Inductively Coupled Plasms Atomic Emission Spectrophotometry ----------- a%ssasassccccacsacs |
Inductively Coupled Plasma/Mass Spectrometry esesscscccancccacaas “vesececemcanceacsveonasy - N
Colorimetry --c-eceec-- acemcvacaccaccscmoccccasacancs R e e R L LR <« N
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20.4

22.3

22.4

2.5

22.8

2.9

22.10

Feed Products by One of the Following Methods .

Atomic Absorption Spectrophotometry =---eseeccescesaceacaiatccocuoooeocanenane.. cevveeae N
Inductively Coupled Plasma Atomic Emission Spectrophotometry --=-==-=- R R N
Inductively Coupled Plasma/Mass SPECtrometry ---e-=es--cscecscecceucccsaccanccacanaccacaes N
Colorimetry s=-==ssceccccccccsceccascanncaceccacnccacaccsaccncecencanneaa L LR TR L]
Organic Chemistry of Pesticide Residues in Food (messurements by GC/NS) (-------- )
Gas Chromatographic/Mass Spectrometric Methods in Processed Foods -------- sescscsscccusaccnccas N

Gas Chromatographic/Mass Spectrometric Methods in Rew Commodities -=-<-vscv-ccceccccccccaraiaae §
Gas Chromatographic/Mass Spectrometric Metheds in Dairy Progucts =-==<ee<ccccacccccacaccanacaces N
Gas Chrometographic/Mass Spectrometric Methods in Feed Products ==-e=es<sscscsccceccaccnncacene |

Organic Chemistry of Pesticide Residues in Food (Excluding Neasurement !y GC/MS Combination)
(smmmmnon )
Hatlogenated Compounds in Processed Foods by One of the Following Methods

Gas Chromatography -=ees=cecscenccccccicctincnccnacscnancccanaacccsscscacnacccsccsanccancan L)

High Pressure Liquid Chromatography =ss=s-v-veesceccecsccsanennovomccmcomemacenacaccancan J

Liquid Chromatography/Mass SPeCtrOMetry +-cseerscorcacomcnaaaem oo oo sac e cmac e cacann y
Organcphosphorous Compounds fn Processed Foods by One of the Following Metheds

Gas Chromatography ==ss<ccsccccacccccescacacccuncsacsssessceccaccsresvsrvrvoransmcanssnos N

High Pressure Liquid Chromatography s-se=ecscecccccsscceccusacaccsacccecocacaccanccancsrnn Vv

Liquid Chromatography/Mass SPeCtrometry s-vsvsesecremmnacncoacaaaccescaacaeann csscecaacaa ¥
Carbamates in Processed Foods by One of the Following Methods

608 Chromatography «-=--cr-ecmmemmcmeacm e cacmccmmnccaccccacnaconaan ecesacsssceaanamas N

High Pressure Liquid Chromatograplly =sseecsccmscusccsacvescrssmsoncerroamonconnannacannn- N

Liquid Chromatography/Mass SpECtrometry -------e-scce-ccecaccaee cscsascancacsassannannnen N
Halogenated Compourds in Raw Commodities by One of the Following Methods

Gas Chromatography ~--e-=--see-ccccccceceacaaaccaasn eaeencansscencacsanccanns cacecassecavea N

High Pressure Liquid Chromatography =---- S LR LR L PR P L PR cemcaanaa N

Liguid Chromatography/Mass Spectrometry --~--~- “easccsscacscaancasacaracccancsascananconne N
Organophosphorous Compounds in Raw Conmodities by One of the Following Methods

Gas Chromatography =--c=ececaccccaccccccscnsscnncnasocscororoovrmor oo aoss amamscnncnae N

High Pressure Liquid Chromatogrephy -------<--==-cccoas sesccscecsanscancsmacsoncans sesvae N

Liquid Chromatography/Nass Spectrometry ------- seemcacccaancaaccaccanancanacresnnasesones |
Carbamates in Raw Commodities by One of th| following Methods :

Gags Chromatography seesceecececscevrcemmcncanncnanana ececesssnsancacnscncanccsanavaancene N

High Pressure Liquid Chromatography *=e=--eemccccuceccscecesvosorowvon nonaanaes ansasme N

Liquid Chromatography/Mass Spectrometry ---------=-=---=<s-ceeccce sesccscceccanaccns ewees N
Halogenated Compounds in Dairy Products by One of the following Methods

Gas Chromatography s«=-e-eeecccerccrooraanacoaacauacas tecacecascccacscancancmacrenorron- N

High Pressure Liquid Chromatography s<--eesevccacscsveccccoccoonnonx “escavesccacccacesian N

Liquid Chromatography/Mass SPECTrOMAry sececcsecssemcuscssessmesesoosonsounooooooocos os N
Organophosphorous Compounds in Dairy Products by One of the Following Methods

Gas ChromatoQraphy s=<seesesescsccsccsccsccnncrcsvrrroooaomaeaaoacas acesncacacccnnmacecns N

High Pressure Liquid Chromatograplty ~<<seccsecsccaccscccscccccoarenorosrrmmommmononses SE |

Liquid Chromatography/Mass Spectromatry s-s-ssececscscscscassscvorvrorananmamanonas seecea N
Carbemates in Dairy Products by One of the Following Methods

Gas ChrOMatography =-<-sesessescvveccevesvorrrmmasooccaces atesseccceansansasamneovemorans N

Nigh Pressure Liquid Chromatogrephy =+ssescccesccsceseccccsaanconcerrocmcooooooace wesscsca N

Liquid Chromatography/Mass SDeCctrometry -==sss=eveesscssmcsscessencoccae esscacacavecaacns N
Halogenated Compounds in Feed Products by One of the Following Methods

08 ChrOMATOGrAphY ~=-=-e=cecccseecescaccacacccsasnsnocoonmenncasnomncen sesssaccausececne N

High Pressure Liquid Chrometography ---<---=cececcccwcacnx L R AL R e N

Liquid Chromatography/Mess SpECLrOMELry ==e==-eecsessadcccccsomamoosmsoonnoonss canececess N
Organophosphorous Compounds in Feed Products by One of the Following Methods

G6as Chromatography =seveeccevevsrococacaccaaas 4meccacscacccasanennrensessonon T mma o - N

High Pregssure Liquid Chromatography =<-==es===svecscecsosconnconcocnns eswesceacaracas === N

Liquid Chromatography/Mass Spectrometry ------------= esecemccsmcccaccssosconoronrs s N
Carbomates in Feed Products by One of the Fo(loumg Methods

Gas Chromatography =-eescecasceccccsencnsccancsrceroncnncacoas ccescacccnccnncccnaararrr-a- N

High Pressure Liquid Chromatography -<-=----<<-<-- essscacccasaaccasserancoem oo “~= N

Liquid Chromatography/Hass Spectrometry =---------=- 4eesceaseascccuncoacueronTonom ot N
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- STATE OF NEVADA
L. H. DODGION BOB MILLER PETER G. MORROS.
Admaistrator Governor Director

Administration (702) 687-4670 Waste Management 687-5872
Alr Quality 687-5065 Chemical Hazards Management 687-5872.
Mining Reguiation and Reciamation 687-4675 Federai Facilities 687-5872-
Water Quality Ptanning 687-5883 Fax 885-0868"
Water Poilution Controt 687-5870
Fax 687-5856

DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES

DIVISION OF ENVIRONMENTAL PROTECTION
Capitol Complex

333 W. Nye Lane
Carson City, Nevada 89710
FG.: ENVIRONMENTAL, INC. CAl140 CONTACT KURT WILKINSCN
853 CCRPORATION STREET )
SANTA PAULA, CA 93061 PHCNE (805) 659-0910

Pursuant to requlations adopted by the State Environmental Commission, the State of Nevada will
accept data from this laboratory for the following contaminants under the Clean Water Act based
performance evaluation sample results from the folleowing studies:

WP030
WP031
THIS CERTIFICATE IS EFFECTIVE THRU SEPTEMBER, 1994, OR UNTIL WP032 IS EVALUATED.
MINERAL NUTRIENTS METALS DEMANDS ORGANICS MISCELLANECUS
pH * AMMONTA-N ALMINUM CYANIDE
SPEC. CQND. NITRATE ARSENIC ToC PCBs IN OIL TSS (NFR)
ORTHO-P BERYLLIUM * 5-DAY BCD  PESTICIDES * OIL & GREASE

HARDNESS KIJELDAHL-N  CAROWM VOLATILE HALOCARBONS
CALCTIM TOTAL-P COBALT VOLATILE ARCMATICS
MAGNESTUM CHRCMIWYM
SODIUM COPPER
POTASSIUM RN

MERCURY
CHLORIDE MANGANESE
FLUCRIDE NICKEL -
SULFATE LEAD

SELENTUM

VANADIUM

ZINC

ANTIMONY

SILVER

THALLIUM

* MOLYBDENUM

STRONTIUM

LAST ON-STITE

* PROVISIONAL ACCEPTANCE

Recommended: 3- 24"9‘[
Date

HAL) 9L,

Robert J. Vicks
Chemistry Certification Officer




YVONNE SYLVA
Administrator

808 MILLER
Governor

SCOTT M. CRAIGIE DONALD S. KWALICK, MD. MPH

Director State Heaith Officer
STATE OF NEVADA
DEPARTMENT OF HUMAN RESOURCES
HEALTH DIVISION
BUREAU OF LABORATORY SERVICES
FGL ENVIRQNMENTAL, INC. CA140 CONTACT  KURT WILKINSON
853 CORPORATICN STREET ‘
SANTA PAULA, CA 93061 PHONE (805) 659-0910

Pursuant to requlations adopted by the State Board of Health, the State of Nevada will accept
data from this laboratory for the following contaminants under the Safe Drinking Water Act based
performance evaluation sample results from EMSL-LV radiochemistry and the following studies:

ws032 WP030
Ws033 WP031
THIS CERTIFICATE IS EFFECTIVE THRU OCTCBER, 1994, OR UNTIL WPQ32 AND WS034 ARE EVALUATED.
TINORGANICS ORGANICS RADICCHEMISTRY
PRIMARY SECCNDARY ALACHLCR * TRIHALQMETHANES (THMs) GROSS ALPHA
——— ATRAZINE GROSS BETA
ANTDMOMY pi CHLORCDANE VOLATILE ORGANIC RADTUM-226
ARSENIC SPEC. COND. ENDRIN CMPOUNDS  (VOCs) RADTUM-228
BARIUM HEPTACHLOR INCLUDING
BERYLLIUM HARDNESS HEPTACHLCR EPOXIDE VINYL CHLORIDE URANTUM
CADRMIUM CALCTUM HEXACHLOROBENZENE
CHRQMIUM MAGNESTUM HEXACHLORCCYCLOPENTADIENE
COPPER SoDI LINDANE
LEAD POTASSTUM METHOXYCHLOR ETHYLENE DIBRQMIDE (EDB)
MERCURY SIMAZINE DIBROMOCHLORCPROPANE (DB
NICKEL CHLORIDE TCXAPHENE
SELENTUM SULFATE DECACHLOROBIPHENYL
SILVER IRON 2,4-D
THALLTUM MANGANESE 2,4,5-TP BENZO (A) PYRENE
NITRATE-N ZINC DALAPCN BIS (2-ETHYLHEXYL) ADIPATE
NITRITE-N DINOSEB BIS (2-ETHYLHEXYL) PHTHALA
FLUCRIDE PENTACHLOROPHENOL * DIQUAT
PICLCRAM ENDOTHALL
RES CHLORINE GLYPHOSATE
TURBIDITY * ALDICARB
TOTAL CYANIDE ALDICARB SULFCNE
ALDICARB SULFCXIDE
CARBOFURAN
LAST ON=-SITE OXAMYL (VYDATE)

* PROVISICNAL ACCEPTANCE

,_%4_447//4 S_30_9Y
CHEMISTRY CERTIFICATION OFFICER DATE

T siner P iBer 2By | PAID MSHL

LABORATCRY CERTIFICATION OFFICER DATE v 199

1660 N. virginia Street, Reno. Nevada 839503 + Phone: (702) 688-1335 + Fax: (702) 688-1460
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Preventative Maintenance

13.1 Maintenance and Repair of Instruments

Routine maintenance of equipment is performed by the analyst when appropriate. The
department supervisor must be notified immediately if any sign of serious malfunction
occurs in any instrument so that he can decide if a qualified serviceman should be
consulted. If warranted, instrument repair and calibration is performed by qualified
service technicians (usually service representatives of the instrument manufacturer). A
record containing the date, the nature of the problem, description of the repair, and the
name of the technician is also kept.

13.2 Good Laboratory Practices -
Good laboratory practices are followed to prevent contamination of samples and
standards. This includes the careful cleaning of glassware, and the use of disposable
labware and containers when practical. Sample containers are monitored for
contamination when received, according to lot number and proposed use.

The bacteriology water is monitored for suitability. Standard piate count, electrical
conductivity and residual chlorine are checked monthly. Heavy metals (including lead,
cadmium, chromium, copper, nickel and zinc) are checked annually.
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Specific Routine Procedures used to assess Data Precision, Accuracy, and
Completeness

Before analytical data can be used, it is necessary to determine the suitability of the data for a
given purpose. The characteristics used to determine data suitability are precision, accuracy,
and completeness. FGL Environmental deterimines these characteristics by using specific
procedures, which are detailed in the following sections.

14.1 Precision
Precision is the measure of how closely replicate analyses agree. FGL Environmental uses
Relative Percent Difference (RPD) to measure between duplicate analyses.

Precision is monitored for nearly all methods by RPD's plotted on control charts. The
mean RPD +/- 2 standard deviations are the warning limits, and the mean RPD +/- 3
standard deviation are the control limits. To assess precision, FGL Environmental uses
the following on a regular basis:

(1) Duplicate samples
(2) Duplicate Matrix Spikes
(3) Control Charts

14.1.1 Precision Calculation
The RPD of duplicate samples is an absolute value from the following calculation:

(First Sample Value - Second Sample Value) X 100

(First Sample Value + Second Sample Value) / 2

14.2 Accuracy
Accuracy measures the deviation of the analytical value from the "true" or known value.
The true value for field samples are never known, so accuracy measurements are made on
the analysis of QC samples analyzed with field samples.

Accuracy is monitored for nearly all methods by percent recoveries plotted on control
charts. The mean recovery +/- 2 standard deviation are the warning limits, and the mean
recovery +/- 3 standard deviation are the control limits. To assess accuracy, FGL
Environmental uses the following on a regular basis:

(1) Laboratory Control Samples
(2) Matrix Spikes

(3) Matrix Spike Duplicates

(4) Surrogate Spikes

(5) Control Charts

14.2.1 Accuracy Calculations
Percent recoveries are calculated as follows (identical units would be used through each
calculation):

Laboratory control sample percent recoveries:

value found X 100

true value
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Specific Routine Procedures used to assess Data Precision, Accuracy, and
Completeness

14.2.1 Accuracy Calculations continued
Spike percent recoveries:

(spiked sample result - sample result) X 100

spike amount added

14.3 Completeness
Completeness is defined by QAMS-005/80 as - a measure of the amount of valid data
obtained from a measurement system compared to the amount that was expected to be

obtained under correct normal conditions.

By this definition the influence of the laboratory on completeness involves three areas:
appropriate sample handling and storage, conformance to holding time requirements and
data validity as measured by meeting acceptance criteria for the quality control
parameters. At FGL we extend this one step further and also measure the complete final
report package received by the client. By using non-conformance reports to the QA
Director or Officer we record deficiencies in the final report being received by the client.

14.3.1 Completeness Calculations
Completeness is calculated as follows:

number of report deficiences for the year X 100

total number of reports for the year
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Corrective Actions

Corrective actions are necessary when trends of more than one out-of- control situations
occur. Corrective action reports are used to document the corrections made. Corrective
actions are not normally used in isolated out-of-control situations that have routine

explanations as the data in these situations must be resolved before continuing and reporting
analyses.

15.1 Corrective Action Reports

Each work area has a corrective action report loghook. When corrective actions are
necessary, a corrective action report form (figure 15-1) is filled out identifying the analyst,
date, method, client and lab number (if applicable), QA batch number (if applicable)
problems encountered, investigation and proposed corrective actions. After implementing
the actions another entry is required to verify that the problem was solved. This process
may need to be repeated in some situations. The reports are on record and will be
included in a project data package if that is required by the project plan. An example of
a corrective action report form is shown in figure 15-1.
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Figure 15-1 Corrective Action Report Form
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Corrective Actions

Corrective Action Report Form

Method:

Problem Assigned To:

Problem encountered:
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Cause of the problem:

Corrective action:

Closure of Investigation:

Performed by: Date:

Verified by: Date:
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Quality Assurance Reports to Management

In order to insure that the Quality Assurance program at the lab maintains a high profile,
there are several mechanisms in place which insure the QA information is routinely conveyed
to laboratory management. This includes a formal monthly QA inspection summary report,
reports on internal and external PE samples and summary reports for external system audits.

16.1 Monthly QA Inspection Summary Reports

The QA Director or Officer prepares a report to all managers on a monthly basis. This is
a two section report containing the following details:

(1) All uncompleted non-conformance items, the manager responsible for resolving the
item, and date found. )

(2) All completed non-conformance items, the manager responsible and the date
resolved.

This provides a historical record of progress in quality control and tracks
non-conformance items that have not been resolved. This helps management prioritize on
going non-conformance items.

16.2 Performance Evaluation Failure Reports
Evaluations of any failures on external PE samples are outlined by department supervisors
and prepared by the QA Director or Officer for certifying agencies. Copies are given to
the department supervisors and Lab Director.

16.3 External System Audit Summary Reports
After debriefing by the auditors a summary report is prepared by the QA Director or
Officer for the supervisors and Lab Director. Rataer than waiting for an audit report,
this initiates corrective actions for any non-conformance items promptly.



Quality Assurance Reports to Management

Figure 16-1 FGL QA Inspection Summary Report Form
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Quality Assurance Reports to Management

FGL QC Inspection Non-Comformance Summary Report

Current Non-conformance Itemns

Non-Comformance [tem

Person Resp.

Section No: 16

Page: 3 of 3

Revision No: 2.0

Date: January 15, 1994

Date Found

Corrected Non-comformance Items

Non-Comformance Item

Person Resp.

Date Found Date Comp.
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Equipment List

FGL is dedicated to having state-of-the-art equipment throughout thelaboratory. The top
quality equipment is essential to providing reliable data. Autosamplers are used when
available and appropriate to increase throughput. The following is a list of equipment:

Organics

5 GCMS's -
1 HP 589011/5972 with 7673A autosampler
1 HP 589011/5972 with LSC3000/ALS2016 autosampler
1 HP 5890I1/5971A with 7673A autosampler
1 HP 5890/5970 with 7673A autosampler
1 Finnigan XL 50 with LSC2000/ALS2032 autosampler

9 GC's -

5890 with ECD + ECD detectors and 7673A autosampler
5890 with NPD + NPD detectors and 7673A autosampler
5890 with NPD + FPD detectors and 7673A autosampler
5890 with PID detector and LSC2000/ALS2016 autosampler
5890 with FID detector and LSC2000/ALS2016 autosampler
5890 with FID detector

5890 with ELCD + ELCD detectors

rian 3700 with ECD + ECD detectors

rian 3700 with ECD + FPD + FID detectors

2 HPLC's -
1 HP 1090 with UV and fluorescence detectors and postcolumn derivatization
1 Hitachi system with diode array and fluorescence detectors

2 IR's-
1 Perkin-Elmer 700
1 Foxboro Miran 1FF

1 TOX -
1 MCITOX 10

1 TOC -
1 ASTRO 2001

Inorganics

1 ICP/MS -
Fisons PlasmaQuad 2

2 ICP's -
1 ARL 3410 with model 101 autosampler
1 Thermo-Jarrell Ash Atomscan 25

2 Graphite Furnaces with Zeeman-AA -
1 Perkin-Elmer 5100Z with AS-60 autosampler
1 Hitachi Z-8100
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Equipment List

Inorganics continued

2 Flame AA's -
2 Perkin-Elmer 5000

2 Microwave Digesters -
2 CEM - MDS 2100 Microwave Digester

2 IC's -
2 Dionex 300 - Ion Chromatograph and Spectraphysics AS3500 autosampler

3 Autoanalyzer's -
3 Technicon AA2 autoanalyzer

3 UV/VIS Spectrophotometer'’s -
1 Perkin-Elmer Lambda 3
1 Beckman model 24

2 Nephelometers (turbidimeters) -
2 Seqouia-Turner model 690

Radioactivity

1 Gamma ray spectroscope -
1 Princeton Gamma Tech

1 Liquid scintillation autoanalyzer -
1 Packard 2500TR

7 Proportional counter's -
5 NMC PCC11T Alpha counters
2 Tennelec LB 1000 Alpha/Beta counters
1 Tennelec LB 5100 Alpha/Beta counter with autosampler

Microbiology

3 Incubators
3 Autoclaves

Field Services

11 Field vehicles
8 Isco composite autosamplers

LIMS capabilities

3 Microvax with PCSA pathworks fileserver and Dbase IV
80 DOS/OS2/Windows based computers
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BLANK, DUPLICATE, AND SPIKE SAMPLE ANALYTICAL REPORTS
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Analytical Chemists

Apri] 5, 1994 QA/QC ID# 94031601H1
Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road

Saugus, CA 91350 Extracted: N/A

Analyzed : Mar.16,1994

FGL ENVIRONMENTAL QUALITY ASSURANCE REPORT

601
CONC. ACCURACY PRECISION
SPIKED %  RECOVERED % DIFFERENCE
CONSTITUENT ug/L MS MSD AR RPD MAV

Methylene Chloride 10.0 110 g8 75-125 11.1 20.0
Chloroform 10.0 85 81 75-125 4.1 20.0
1,1,1-TCA 10.0 122 108 75-125 11.6 20.0
1,2-Dichloroethane 10.0 78 78 75-125 0.0 20.0
Fluorobenzene 10.0 100 100 75-125 0.0 20.0
Trichloroethene 10.0 98 98 75-125 0.0 20.0
Bromodichloromethane 10.0 113 95 75-125 16.9 20.0
Tetrachloroethene 10.0 83 82 75-125 0.7 20.0
Chlorobenzene 10.0 116 116 75-125 0.0 20.0
*]1-C1-F-Benzene 10.0 100 100 75-125 0.0 20.0
Bromoform 10.0 115 104 75-125 10.1 20.0
*4-Bromofluorobenzene 10.0 119 110 75-125 7.8 20.0
MS = Matrix Spike MSD = Matrix Spike Duplicate
AR = Acceptable Range RPD = Relative Percent Difference

MAV = Maximum Acceptable Value Matrix = Laboratory Blank Water

*Surrogate standard

FGL ENVIRONMENTAL

Kurt Wilkinson
Quality Assurance Director

Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272 / 853 Corporation Street 2500 Stagecoach Road Visalia, CA
Santa Paula, CA 93061-0272 Stockton, CA 95215 PH: 209/734-9473

PH: Aanc/ecqa.na1n oW . ANQIQGAND N4104 FAX: 209/734-R4135
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Analytical Chemists

April 4, 1994 ORGANIC QA/QC Report for sample: 401397

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

BATCH| EPA CALIBRATION QA/QC " METHOD QA/QC
Constituent D Method Units Type Conc. X REC AR NOTE | Type Conc. % REC X REC AR X DIF MAV NOTE
TOC 0 415.1 mg/L Lcs 73.8 112 75-125 MS 50 100 110 75-125 9.5 20.0

FGL ID = 19940321 N/A => Not Applicable NOTE => See note indicated below.

FGL ENVIRONMENTAL, INC.

HNH/DHN: srp = Cr——

Kurt Wilkinson, QA/QC Director

' e s —
P.O. Box 272/ 853 Corporation Street 2500 Stagecoach Road Visalia, California
Santa Pauta, CA 93061-0272 Stockton, CA 95215 TEL: (209) 734-9473
e - e Vo e
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Analytical Chemists

April 4, 1994 ORGANIC QA/QC Report for sample: 401397

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

BATCH{ EPA CALIBRATION QA/QC METHOD QA/QC
Constituent D Method Units Type Conc. X REC AR NOTE | Type Conc. X REC X REC AR %X DIF MAV NOTE
TOX 0 9020 ug/L ccv 10 85 75-125 8s 100 116 115 50-150 1 20.0

FGL ID = 19940321 N/A => Not Applicable NOTE => See note indicated below.

FGL ENVIRONMENTAL, INC.

HNH/DHN:srp J4;;;252%22;¢:'~__———__’J

Kurt Wilkinson, QA/QC Director

W

Laboralory —r e
P.O. Box 272 / 853 Corporation Street 2500 Stagecoach Road Visalia, California
Santa Paula, CA 9308;?8272 Stockton, CA 95215 TEL ‘(209)- 73379}’73” i

s s
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Analytical Chemists

April 4, 1994 INORGANIC QA/QC Report for sample: 401397

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

BATCH] EPA BLANK QA/QC CALIBRATION QA/QC METHOD QA/QC
Constituent ID | Method Units DLR Result NOTE | Type Conc. X% REC AR NOTE | Type Conc. X REC %X REC AR %X DIF MAV NOTE
Iron 02A 200.7 | ug/L-mg/L] 50 NO LCS 10000 106 75-125 MS 556 102 100 75-125 1.9 20.0
Manganese 02A 200.7 | va/L-mg/L] 30 ND Lcs 1000 104 75-125 MS 556 102 104 75-125 2.3 20.0
Sodium 02A 200.7 | ug/L-mg/L 1.0 NO Lcs 100 97.4 T75-125 MS 22.2 129 104 75-125 2.7 20.0 40

FGL ID = 19940314 ND => Not Detected at ar above DLR. DLR => Detection Limit for Reporting purposes. N/A => Not Applicable NOTE => See note indicated below.

Notes:
40 MS/MSD percent recovery not within the Acceptance Range (AR). The concentration spiked is low relative

to the concentration of the sample. Batch qualified based on LCS recoveries.

FGL ENVIRONMENTAL, INC.

=z

KW/DHN: srp
Kurt Wilkinson, QA/QC Director
Corporate Offices & Laboratory i Field Office
P.O. Box 272 / 853 Corporation Street 2500 Stagecoach Road Visalia, California
TEL: (209) 734-9473

nnnnn Risindiolalalas

Santa Paula, CA 93061-0272 Stockton, CA 95215

ACN prn As
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Analytical Chemists

April

Bermite Division of Whittaker

4, 1994

22116 W. Soledad Canyon Road

INORGANIC QA/QC Report for sample: 401397

Saugus , CA 91350
BATCH|{ EPA BLANK QA/QC CALIBRATION QA/QC METHOD QA/QC
Constituent 1D Method Units DLR Result NOTE | Type Conc. %X REC AR NOTE | Type Conc. X REC %X REC AR % DIF MAV NOTE
Chloride 12A 300.0 mg/L 1.0 ND Lcs 125 102 75-125 MS 200 94.2 86.2 75-125 7.4 20.0
Conductivity 12A 120.1 |umhos/cm2 N/A LCS 1410 100 99-100 Dup 1040 N/A N/A N/A 0.0 1.1
Nitrate 12A 300.0 mg/L 0.40 ND LCS 43.6  97.7 75-125 MS 100 99.8 92.6 75-125 7.5 20.0
pH 02A.| 150.1 | units < N/A LCs 8.00 98.8 97-101 Dup ~ 7.27 N/A N/A H/A 0.6 0.9
Sulfate 12A 300.0 mg/L 1.0 ND Lcs 109 95.2 75-125 MS 200 88.9 78.9 75-125 3.8 20.0
FGL 1D = 19940310 ND => Not Detected at ar above DLR. DLR => Detection Limit for Reporting purposes. N/A => Not Applicable NOTE => See note indicated below.

KW/DHN:srp

FGL ENVIRONMENTAL, INC.

=

Kurt Wilkinson, QA/QC Director

ffi r

P.O. Box 272 / 853 Corporation Street

Santa Pauta, CA 93061-0272
T

CORY REN AN o

fi r
2500 Stagecoach Road
Stockton, CA 95215

Tt

Field Office
Visalia, California
TEL: (209) 734-9473

Ra-bIb .. INANY AT NNO0
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Analytical Chemists

April 5, 1994 QA/QC ID# 94031601H1
Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road

Saugus, CA 91350 Extracted: N/A

Analyzed : Mar.16,1994

FGL ENVIRONMENTAL QUALITY ASSURANCE REPORT
601

CONC. ACCURACY PRECISION
SPIKED %  RECOVERED % DIFFERENCE
CONSTITUENT ug/L MS MSD AR RPD MAV

Methylene Chloride 10.0 110 98 75-125 11.1 20.0
Chloroform 10.0 85 81 75-125 4.1 20.0
1,1,1-TCA 10.0 122 108 75-125 11.6 20.0
1,2-Dichloroethane 10.0 78 78 75-125 0.0 20.0
Fluorobenzene 10.0 100 100 75-125 0.0 20.0
Trichloroethene 10.0 98 98 75-125 0.0 20.0
Bromodichloromethane 10.0 113 95 75-125 16.9 20.0
Tetrachloroethene 10.0 83 82 75-125 0.7 20.0
Chlorobenzene 10.0 116 116 75-125 0.0 20.0
*1-C1-F-Benzene 10.0 100 100 75-125 0.0 20.0
Bromoform 10.0 115 104 75-125 10.1 20.0
*4-Bromofluorobenzene 10.0 119 110 75-125 7.8 20.0

MS = Matrix Spike MSD = Matrix Spike Duplicate
AR = Acceptable Range RPD = Relative Percent Difference
MAV = Maximum Acceptable Value Matrix = Laboratory Blank Water

*Surrogate standard

FGL ENVIRONMENTAL

Kart NiiE%nson

Quality Assurance Director

Corporate Offices & Laboratory Office & Laboratory Field Office

PO Box 272 / 853 Corporation Street 2500 Stagecoach Road Visalia, CA
Santa Paula, CA 93061-0272 Stockton, CA 95215 PH: 209/734-9473

DW. AAECICEOG NAOYN O, ANAIAAN MN1CA4 FAY: 2NQI774.2441K
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Analytical Chemists

April 4, 1994 ORGANIC QA/QC Report for sample: 401399

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

. ) BATCH| EPA CALIBRATION QA/QC METHOD QA/QC
Constituent ID Method Units Type Conc. X REC AR NOTE | Type Conc. X REC X REC AR X DIF MAV NOTE
TOX 0 9020 ug/L ccv 10 85 75-125 BS 100 116 115 50-150 1 20.0

FGL ID = 19940321 N/A => Not Applicable NOTE => See note indicated below.

FGL ENVIRONMENTAL, INC.

e

Kurt Wilkinson, QA/QC Director

HNH/DHN: srp

0 A o

2500 Stagecoach Road Visalia, California
TEL: (209) 734-9473

i
P.O. Box 272 / 853 Corporation Street
Stockton, CA 95215 49803

Sa}nta Pauta, CA 93061-0272

NeEn An
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Analytical Chemists

April 4, 1994 - ORGANIC QA/QC Report for sample: 401399

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

BATCH]| EPA CALIBRATION QA/QC METHOD QA/QC
Consti tuent D Method Units Type Conc. X REC AR NOTE | Type Conc. % REC % REC AR % DIF MAV NOTE
TOC 0 415.1 mg/L Lcs 73.8 112 75-125 MS 50 100 110 75-125 9.5 20.0

FGL ID = 19940321 N/A => Not Applicable NOTE => See note indicated below.

FGL ENVIRONMENTAL, INC.

Fz—"

Kurt Wilkinson, QA/QC Director

HNH/DHN: srp

W

Corporate Offices & Laboratory 1 Office
P.O. Box 272/ 853 Corporation Street 2500 Stagecoach Road Visalia, California
Sanla Pauta, CA 93061-0272 Stockton, CA 95215 :"!55:"(299) 7;'34;94’7).30
- : R ~hil-- [Ny 7A7T Ial
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Analytical Chemists

April 4, 1994 INORGANIC QA/QC Report for sample: 401399

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

BATCH] EPA BLANK QA/QC CALIBRATION QA/QC METHOD QA/QC
Constituent 1D Method Units DLR Result NOTE | Type Conc. ¥ REC AR NOTE | Type Conc. % REC X REC AR X DIF MAV NOTE
Iron 02A | 200.7 | ug/L-mg/L} 50 ND LCS 10000 106  75-125 MS 556 102 100 75-125 1.9 20.0
Manganese 02A | 200.7 | ug/L-mg/L| 30 ND LCs 1000 104 75-125 MS 556 102 104 75-125 2.3 20.0
Sodium 02A | 200.7 | ug/L-mg/L 1.0 ND Lcs 100 97.4 T75-125 MS 22.2 129 104 75-125 2.7 20.0 40

FGL ID = 19940314 ND => Not Detected at ar above DLR. DLR => Detéction Limit for Reporting purposes.  N/A => Not Applicable  NOTE => See note indicated below.

Notes:
40 MS/MSD percent recovery not within the Acceptance Range (AR). The concentration spiked is low relative

to the concentration of the sample. Batch qualified based on LCS recoveries.

FGL ENVIRONMENTAL, INC.

e

KW/DHN:srp
Kurt Wilkinson, QA/QC Director
Hi Office & Laboratory Field Office
P.O. Box 272/ 853 Corporation Street 2500 Stagecoach Road Visalia, Catifornia
Santa Paula, CA 93061-0272 Stockton, CA 95215 TE|‘_:'(2092‘ 734;’974’7’300
- B N - Makita 00 7

T SARY RRO NOAN
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Analytical Chemists

April 4, 1994 INORGANIC QA/QC Report for sample: 401399

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

BATCH| EPA BLANK QA/QC CALIBRATION QA/QC METHOD QA/QC
Constituent ID Method Units DLR Result NOTE ] Type Conc. X REC AR NOTE I Type Conc. X REC X REC AR % DIF  MAV NOTE
Chloride 12A 300.0 mg/L 1.0 ND Lcs 125 102 75-125 MS 200 94.2 86.2 75-125 7.4 20.0
Conductivity 12A 120.1 |umhos/cm2 N/A LCs 1410 100 99-100 Dup 1040 N/A N/A N/A 0.0 1.1
pH 02A 150.1 units N/A LCs 8.00 98.8 97-101 Dup 7.27 N/A N/A N/A 0.6 0.9
Sulfate 12A 300.0 mg/L 1.0 ND Lcs 109 95.2 75-125 MS 200 88.9 78.9 75-125 - 3.8 20.0

FGL ID = 19940310 ND => Not Detected at ar above DLR. DLR => Detection Limit for Reporting purposes. N/A => Not Applicable NOTE => See note indicated below.

FGL ENVIRONMENTAL, INC.

e

Kurt Wilkinson, QA/QC Director

KW/DHN:srp

e e e s = e e ]
P.O. Box 272/ 853 Corporation Street 2500 Stagecoach Road Visalia, California
Santa Paula, CA 93061-0272 Stockton, CA 95215 TEL: (209) 734-9473

TOU AABYRRA AN e s agnd ARt [AAM 727 2200
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Analytical Chemists

April 5, 1994 QA/QC ID# 94031601H1
Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road

Saugus, CA 91350 Extracted: N/A

Analyzed : Mar.16,1994

FGL ENVIRONMENTAL QUALITY ASSURANCE REPORT

601
CONC. ACCURACY PRECISION
SPIKED % RECOVERED % DIFFERENCE
CONSTITUENT ug/L MS MSD AR RPD MAY
Methylene Chloride 10.0 110 98 75-125 11.1 20.0
Chloroform 10.0 85 81 75-125 4.1 20.0
1,1,1-TCA 10.0 122 108 75-125 11.6 20.0
1,2-Dichloroethane 10.0 78 78 75-125 0.0 20.0
Fluorobenzene 10.0 100 100 75-125 0.0 20.0
Trichloroethene 10.0 98 98 75-125 0.0 20.0
Bromodichloromethane 10.0 113 95 75-125 16.9 20.0
Tetrachloroethene 10.0 83 82 75-125 0.7 20.0
Chlorobenzene 10.0 116 116 75-125 0.0 20.0
*]1-C1-F-Benzene 10.0 100 100 75-125 0.0 20.0
Bromoform 10.0 115 104 75-125 10.1 20.0
*4-Bromofluorobenzene 10.0 119 110 75-125 7.8 20.0
MS = Matrix Spike MSD = Matrix Spike Duplicate
AR = Acceptable Range RPD = Relative Percent Difference

MAV = Maximum Acceptable Value Matrix = Laboratory Blank Water

*Surrogate standard

FGL ENVIRONMENTAL

Kurt Wilkinson
Quality Assurance Director

Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272/ 853 Corporation Street 2500 Stagecoach Road Visalia, CA
Santa Paula, CA 93061-0272 Stockton, CA 95215 PH:  209/734-9473

PH: 805/659-0910 PH: 209/942-0181 FAX: 209/734-8435
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Analytical Chemists

April 4, 1994 ORGANIC QA/QC Report for sample: 401408

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

BATCH| EPA CALIBRATION Qa/QC METHOD QA/QC
Constituent ID Method Units Type Conc. X REC AR NOTE | Type Conc. X REC X REC AR X DIF MAV NOTE
TOX 0 9020 ug/L ccv 10 8 5125 BS 100 116 115 50-150 1 20.0

FGL ID = 19940321 N/A => Not Applicable NOTE => See note indicated below.

FGL ENVIRONMENTAL, INC.

HNH/DHN : srp P —

Kurt Wilkinson, QA/QC Director

e ————
r i Field Office

P.0. Box 272/ 853 Corporation Street 2500 Stagecoach Road Visalia, California

Santa Paula, CA 93061-0272 Stockton, CA 95215 ‘T‘EI‘. (209) 734-9473

1oL ENACY 7AT AN
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Analytical Chemists

April 4, 1994 ORGANIC QA/QC Report for sample: 401408

Bermite Division of Whittaker
22116 M. Soledad Canyon Road
Saugus , CA 91350

BATCH| EPA CALIBRATION QA/QC METHOD QA/QC
Constituent 1D Method Units Type Conc. X REC AR NOTE | Type Conc. X REC X REC AR X DIF MAV NOTE
TOC 0 415.1 ma/L Lcs 73.8 112 75-125 MS 50 100 110 75-125 9.5 20.0

FGL 1D = 19940321 N/A => Not Applicable NOTE => See note indicated below.

FGL ENVIRONMENTAL, INC.

s

HNH/DHN: srp
Kurt Wilkinson, QA/QC Director
L e ——
c Offi : - Field Offi
P.O. Box 272 / 853 Corporation Street 2500 Stagecoach Road Visalia, California
TEL: {209) 734-9473

Santa Paula, CA 93061-0272 Stockton, CA 95215
Se e - - Vaabilae 1AACY 72T 2200
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Analytical Chemists

April 5, 1994 QA/QC ID# 94031601H1
Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road

Saugus, CA 91350 ‘Extracted: N/A

Analyzed : Mar.16,1994

FGL ENVIRONMENTAL QUALITY ASSURANCE REPORT

601
CONC. ACCURACY PRECISION
SPIKED %  RECOVERED % DIFFERENCE
CONSTITUENT ug/L MS MSD AR RPD MAV
Methylene Chloride 10.0 110 98 75-125 11.1 20.0
Chloroform 10.0 85 81 75-125 4.1 20.0
1,1,1-TCA 10.0 122 108 75-125 11.6 20.0
1,2-Dichloroethane 10.0 78 78 75-125 0.0 20.0
Fluorobenzene 10.0 100 100 75-125 0.0 20.0
Trichloroethene 10.0 98 98 75-125 0.0 20.0
Bromodichloromethane 10.0 113 95 75-125 16.9 20.0
Tetrachloroethene 10.0 83 82 75-125 0.7 20.0
Chlorobenzene 10.0 116 116 75-125 0.0 20.0
*]1-C1-F-Benzene 10.0 100 100 75-125 0.0 20.0
Bromoform 10.0 115 104 75-125 10.1 20.0
*4-Bromofluorobenzene 10.0 119 110 75-125 7.8 20.0

MS = Matrix Spike MSD = Matrix Spike Dupiicate
AR = Acceptable Range RPD = Relative Percent Difference
MAV = Maximum Acceptable Value Matrix = Laboratory Blank Water

*Surrogate standard

FGL ENVIRONMENTAL

Kurt Wilkinson
Quality Assurance Director

Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272 / 853 Corporation Street 2500 Stagecoach Road Visalia, CA
Santa Paula, CA 93061-0272 Stockton, CA 95215 PH: 209/734-9473

PH: 805/659-0910 PH:  209/942-0181 FAX: 209/734-8435

AmA A AmAn
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Analytical Chemists

April 4, 1994 ORGANIC QA/QC Report for sample: 401398

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

BATCH| EPA CALIBRATION QA/QC METHOD QA/QC
Constituent 1D Method Units Type Conc. X REC AR NOTE | Type Conc. X REC X REC AR X DIF MAV NOTE
T0X 0 9020 ug/L ccv 10 85 75-125 BS 100 116 115 50-150 1 20.0

FGL ID = 19940321 N/A => Not Applicable NOTE => See note indicated below.

FGL ENVIRONMENTAL, INC.

HNH/DHN: srp e c—

kﬁrt Wilkinson, QA/QC Director

M

P.O. Box 272 / 853 Corporation Street 2500 Stagecoach Road Visalia, California
Santa Paula, CA 93061-0272 Stockton, CA 95215 TEL: (209) 734-9473

T ARy ARa e A A Mnhiln- (200) 737.2790
.
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Analytical Chemists

April 4, 1994 ORGANIC QA/QC Report for sample: 401398

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

BATCH| EPA CALIBRATION QA/QC METHOD QA/QC
Constituent 10 Method Units Type Conc. % REC AR NOTE | Type Conc. %X REC X REC AR X DIF MAV NOTE
T0C 0 415.1 mg/L Lcs 73.8 112 75-125 MS 50 100 110 75-125 9.5 20.0

FGL ID = 19940321 N/A => Not Applicable NOTE => See note indicated below.

FGL ENVIRONMENTAL, INC.

HNH/DHN: srp ‘225;2521122"—__—__’/’)

Kurt Wilkinson, QA/QC Director

e
Cormporate Offices & Laboratory ' L Field Office

P.O. Box 272 / 853 Corporation Street 2500 Stagecoach Road Visalia, California

§anta Paula, CA 93061-0272 Stockton, CASS25 - TEL(209) 7349473

N eCn A



Analytical Chemists

April

4, 1994

Bermite Division of Whittaker
22116 W. Soledad Canyon Road

ENvVIKONMLEMNM 1AL

INORGANIC QA/QC Report for sample: 401398

Saugus , CA 91350
BATCH| EPA BLANK QA/QC CALIBRATION Qa/QC METHOD QA/QC
Constituent 1D Method Units DLR Result NOTE | Type Conc. X REC AR NOTE | Type Conc. X REC X REC AR X DIF MAV NOTE
Iron 02A 200.7 | ugsL-mg/L| S0 ND LCS 10000 106 75-125 MS 556 102 100 5-125 1.9 20.0
Manganese 02A 200.7 | ug/L-mg/L| 30 ND Lcs 1000 104 75-125 MS 556 102 104 75-125 2.3 20.0
Sodium 02A | 200.7 | ug/L-mg/L 1.0 ND Lcs 100 97.4 T5-125 MS 22.2 129 104 75-125 2.7 20.0 40
FGL ID = 19940314 ND => Not Detected at ar sbove DLR. DLR => Detection Limit for Reporting purposes. N/A => Not Applicable NOTE => See note indicated below.

Notes:
40

to the concentration of the sample.

MS/MSD percent recovery not within the Acceptance Range (AR).

The concentration spiked is low relative
Batch qualified based on LCS recoveries.

FGL ENVIRONMENTAL, INC.

e

KW/DHN: srp -
Kurt Wilkinson, QA/QC Director

r ffi ffi Field Office

Visalia, California

P.O. Box 272 / 853 Corporation Street

Santa Paula, CA 93061-0272

TCr By REOLAN S

2500 Stagecoach Road
Stockton, CA 95215

AR E-A 1

TEL: (209) 734-9473

M- tilos fAAM 797 2100




ENVIKONMENITAL

Analytical Chemists

April 4, 1994 INORGANIC QA/QC Report for sample: 401398

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

BATCH| EPA BLANK QA/QC CALIBRATION QA/QC METHOD QA/QC
Constituent D Method Units DLR Result NOTE | Type Conc. % REC AR NOTE | Type Conc. % REC X REC AR X DIF MAV NOTE
Chloride 12A 300.0 mg/L 1.0 ND Les 125 102 75-125 MS 200 94.2 86.2 75-125 7.4 20.0
Conductivity 12A 120.1 [umhos/cm2 N/A LCs 1410 100 99-100 Dup 1040 N/A N/A N/A 0.0 1.1
pH 02A 150.1 units N/A Lcs _8.00 98.8 97-101 Dup 7.2T N/A N/A N/A 0.6 0.9
Sulfate c. ‘124 300.0 mg/L 1.0 N 1 tes 109 r 95.2 T5-125 MS 200 88.9 78.9 75-125 3.8 20.0

FGL ID = 19940310 ND => Not Detected at ar above DLR. DLR => Detection Limit for Reporting purposes. N/A => Not Applicable NOTE => See note indicated below.

FGL ENVIRONMENTAL, INC.

KW/DHN:srp %__/

Kurt Wilkinson, QA/QC Director

Corporate Offi i ield Offi
; i 2500 Stagecoach Road Visalia, California

P.O. Box 272/ 853 Corporation Street
TEL: (209) 734-9473
Santa Paula, CA 93061-0272 S?cktgfﬁCfA ?sr\z11;151 o Y 7y a0

T “TARY fEN N
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Analytical Chemists

April 5, 1994 QA/QC ID# 94031601H1
Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road

Saugus, CA 91350 Extracted: N/A

Analyzed : Mar.16,1994

FGL ENVIRONMENTAL QUALITY ASSURANCE REPORT

601
CONC. ACCURACY PRECISION
SPIKED %  RECOVERED % DIFFERENCE
CONSTITUENT ug/L MS MSD AR RPD MAV
Methylene Chloride 10.0 110 98 75-125 11.1 20.0
Chloroform 10.0 85 81 75-125 4.1 20.0
1,1,1-TCA 10.0 122 108 75-125 11.6 20.0
1,2-Dichloroethane 10.0 78 78 75-125 0.0 20.0
Fluorobenzene 10.0 100 100 75-125 0.0 20.0
Trichloroethene 10.0 98 - 98 75-125 0.0 20.0
Bromodichloromethane 10.0 113 95 75-125 16.9 20.0
Tetrachloroethene 10.0 83 82 75-125 0.7 20.0
Chlorobenzene 10.0 116 116 75-125 0.0 20.0
*]1-C1-F-Benzene 10.0 100 100 75-125 0.0 20.0
Bromoform 10.0 115 104 75-125 10.1 20.0
*4-Bromofluorobenzene 10.0 119 110 75-125 7.8 20.0

MS = Matrix Spike MSD = Matrix Spike Duplicate
AR = Acceptable Range RPD = Relative Percent Difference
MAV = Maximum Acceptable Value Matrix = Laboratory Blank Water

*Surrogate standard

FGL ENVIRONMENTAL

Kurt Wilkinson
Quality Assurance Director

Corporate Offices & Laboratory Office & Laboratory Field Office

PO Box 272 / 853 Corporation Street 2500 Stagecoach Road Visalia, CA

Santa Paula, CA 93061-0272 Stockton, CA 95215 PH:  209/734-9473
PH: RAS/ER8.-NA1N D SNnQ/QA42.N121

FAX: 209/734.8413458
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Analytical Chemists

April 4, 1994 ORGANIC QA/QC Report for sample: 401396

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

BATCH| EPA CALIBRATION QA/QC METHOD QA/QC
Constituent . ID Method Units Type Conc. X% REC AR NOTE | Type <Conc. % REC X REC AR %X DIF MAV NOTE
TOX 0 9020 ug/L ccv 10 85 75-125 8S 100 16 115 50-150 1 20.0

FGL ID = 19940321 N/A => Not.Applicable NOTE => See note indicated below.

FGL ENVIRONMENTAL, INC.

HNH/DHN: srp ‘; E ;5

Kurt Wilkinson, QA/QC Director

m

Corporate Offices & Laboratory Oftice & Laboratory Field Office
P.O. Box 272/ 853 Corporation Street 2500 Stagecoach Road Visatia, California

Santa Paula, CA 93061-0272 Stockton, CA 95215 ]"EI‘_ (209) 734-9473

Tl AaEy REA AR i Atad O talai e £o ¥ kot Talad



ENVIKONMENITAL

Analytical Chemists

April 4, 1994 ORGANIC QA/QC Report for sample: 401396

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

BATCH| EPA CALIBRATION QA/QC METHOD QA/QC
Constituent 1D Method Units Type Conc. X REC AR NOTE | Type Conc. % REC % REC AR %X DIF MAV NOTE
ToC 0 415.1 mg/L Lcs 73.8 112 75-125 MS 50 100 110 75-125 9.5 20.0

FGL ID = 19940321 N/A => Not Applicable NOTE => See note indicated below.

FGL ENVIRONMENTAL, INC.

HNH/DHN: srp é;;:fézééfL_——_’/}

Kurt Wilkinson, QA/QC Director

W

Corporate Offices & Laboratory Qffice & Laboratory Field Office

P.O. Box 272 / 853 Corporation Street 2500 Stagecoach Road Visalia, California

Santa Paula, CA 93061-0272 Stockton, CA 95215 TEI‘_: (209) 734-9473
PR “imd [
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Analytical Chemists

April 4, 1994

Bermite Division of Whittaker
22116 W. Soledad Canyon Road

EhvwvIRoNrmENtAL

INORGANIC QA/QC Report for sample: 401396

Saugus , CA 91350
BATCH EPA BLANK QA/QC CALIBRATION QA/QC METHOD QA/QC
Constituent 1D Method Units DLR Result  NOTE Type Conc. % REC AR NOTE Type Conc. X REC X REC AR % DIF MAV NOTE
Iron 02a | 200.7 | ugsL-mgsL] S0 ND LCS 10000 106  75-125 MS 556 102 100 75-125 1.9 20.0
Manganese 02a | 200.7 | ugsL-mg/L] 30 ND LCS 1000 106 75-125 Ms 556 102 104 75-125 2.3 20.0
Sodium 02A | 200.7 | ug/L-mgsL] 1.0 NO Lcs 100 97.4 75-125 Ms 22.2 129 104  75-125 2.7 20.0 40

FGL ID = 19940314 ND

Notes:
40

to the concentration of the sample.

KW/DHN: srp

=> Not Detected at ar above DLR.

'DLR => Detection

Limit for Reporting purposes.

MS/MSD percent recovery not within the Acceptance Range (AR).

N/A => Not Applicable

Batch qualified based on LCS recoveries.

FGL ENVIRONMENTAL, INC.

=

NOTE => See note indicated below.

Kurt Wilkinson, QA/QC Director

The concentration spiked is low relative

i
P.O. Box 272/ 853 Corporation Street
Santa Paula, CA 93061-0272

TET naRy REA NOTA

Office & Laboratory
2500 Stagecoach Road
Stockton, CA 95215

A

Field Office
Visalia, California
TEL: (209) 734-9473

rE-RI ANOY TAT 200
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Analytical Chemists

INORGANIC QA/QC Report for sample: 401396

April 4, 1994

Bermite Division of Whittaker
22116 W. Soledad Canyon Road

Saugus , CA 91350
BATCH] EPA BLANK QA/QC CALIBRATION QA/QC METHOD QA/QC
Constituent ID Method Units DLR Result NOTE | Type Conc. % REC AR NOTE | Type Conc. X REC %X REC AR X DIF MAV NOTE
Chloride 12A 300.0 mg/L 1.0 ND Lcs 125 102 75-125 MS 200 94.2 86.2 75-125 7.4 20.0
Conductivity 12A 120.1 {umhos/cm2 N/A Lcs 1410 100 99-100 bup 1040 N/A N/A N/A 0.0 1.1
Nitrate 12A 300.0 mg/L 0.40 ND Lcs  43.6  97.7 T75-125 MS 100 99.8 92.6 75-125 7.5 20.0
pH : 02A°[- 150.1 | - units T N/R LCcs 8.00 98.8 97-101 . -} Dup 7.27 "N/A N/A - N/A 0.6 ° 0.9
Sulfate 12A 300.0 mg/L 1.0 ND Lcs 109 95.2 75-125 MS 200 88.9 78.9 75-125 3.8 20.0

N/A => Not Applicable

NOTE => See note indicated below.

FGL ID = 19940310 ND => Not Detected at ar above DLR. DLR => Detection Limit for Reporting purposes.

FGL ENVIRONMENTAL, INC.

72—

Kurt Wilkinson, QA/QC Director

KW/DHN:srp

Field Offi

i
Visalia, California

If i
P.O. Box 272/ 853 Corporation Street
Santa Paula, CA 93061-0272

T aaEyARAQ AN

2500 Stagecoach Road
Stackton, CA 95215

tot

TEL: (209) 734-9473 )
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Analytical Chemists

April 19, 1994 INORGANIC QA/QC Report for sample: 401791

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

BATCH| EPA BLANK QA/QC CALIBRATION QA/QC METHOD QA/QC
Constituent ID Method Units DLR Result NOTE | Type Conc. % REC AR NOTE | Type Conc. % REC % REC AR % DIF MAV NOTE
Chloride 22D 300.0 mg/L 1.0 ND Lcs 125 108 75-125 MS 200 103 101 75-125 1.4 20.0
Conductivity 128 120.1 jumhos/cm2 N/A Lcs 1410 99.4 99-100 Dup 1060 N/A N/A N/A 0.0 1.1
pH 02A 150.1 units N/A LCS 8.00 99.8 97-101 Dup 6.33 N/A N/A N/A 0.3 0.9
Sul fate 22D 300.0 mg/L 1.0 ND Lcs 109 102 75-125 MS 200 98.0 98.1 75-125 0.1 20.0

FGL ID = 19940330 ND => Not Detected at ar above DLR. DLR => Detection Limit for Reporting purposes. N/A => Not Applicable NOTE => See note indicated below.

FGL ENVIRONMENTAL, INC.

KW/DHN: srp %#_——d

. Kurt Wilkinson, QA/QC Director

Corporate Offices & Laboratory i leld Q
P.O. Box 272 / 853 Corporation Street 2500 Stagecoach Road Visalia, California
Sartn Payla, CA Q'mmpfcl”’?? Ctacktan A ORD16 TEL: (209) 734-9473
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Analytical Chemists

April 19, 1994

Bermite Division of Whittaker
22116 W. Soledad Canyon Road

INORGANIC QA/QC Report for sample: 401791

Saugus , CA 91350
BATCH] EPA BLANK QA/QC CALIBRATION QA/QC METHOD QA/QC
Constituent 1D Method Units DLR Result NOTE | Type Conc. % REC AR NOTE | Type Conc. % REC X% REC AR % DIF  MAV NOTE
Iron 02A 200.7 | ug/L-mg/L] 50 ND LCS 10000 95.9 86-113 MS 556 108 112 92-113 0.7 6.7
Manganese 02A 200.7 | ug/L-mg/L] 30 ND LCs 1000 96.3 90-109 MS 556 110 113 91-114 1.1 8.9
Sodium 020 200.7 mg/L 1.0 ND Lcs 100 99.2 75-125 MS 22.2 106 96.0 75-125 2.5 20.0
FGL 1D = 19940331 ND => Not Detected at ar above DLR. DLR => Detection Limit for Reporting purposes. N/A => Not Applicable NOTE => See note indicated below.

KW/DHN:srp

1O

Corporate Offices & Laboratory
P.O. Box 272/ 853 Corporation Street

Santa Payla, CA 93061-N272

FGL ENVIRONMENTAL, INC.

e

Kurt Wilkinson, QA/QC Director

Office & Laboratory
2500 Stagecoach Road
Stackton, CA 95215

Eield Office
Visalia, California
TEL: (209) 734-9473




Analytical Chemists

April 4, 1994

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus, CA 91350

ORGANIC QA/QC Report for sample: 401791

BATCH{ EPA CALIBRATION QA/QC METHOD QA/QC
Constituent 1D Method Units Type Conc. X REC AR NOTE | Type Conc. X REC X REC AR % DIF MAV NOTE
TOC 0 mg/L Lcs 73.8 123 75-125 MS 50 112 112 75-125 20.0

FGL ID = 19940331 N/A => Not Applicable

HNH/DHN : kdm

m
i Field Office

Comorate Offices & Laboratory
P.O. Box 272 / 853 Corporation Street
Santn Paula, CA 930R1.n1272

NOTE => See note indicated below.

Office & Laboratory
2500 Stagecoach Road
Starkton T A OR215

FGL ENVIRONMENTAL, INC.

=

Kurt Wilkinson, QA/QC Director

Visalia, California
TEL: (209) 734-9473



ENVIRONMENTAL

Analytical Chemists

April 19, 1994 ORGANIC QA/QC Report for sample: 401791

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

BATCH| EPA CALIBRATION QA/QC METHOD QA/QC
Constituent 10 Method Units Type Conc. % REC AR NOTE | Type Conc. X REC X REC AR % DIF  MAV NOTE
ToX 0 9020 ug/L LCS 10 9 50-150 MS 100 93 110 50-150 17 20.0

FGL ID = 19940321 N/A => Not Applicable NOTE => See note indicated below.

FGL ENVIRONMENTAL, INC.

HNH/DHN:srp ‘;;;fézégﬁ———__—”—

Kurt Wilkinson, QA/QC Director

w

Corporate Offices & Laboratory Office & Laboratory Lield Office
P.O. Box 272 / 853 Corporation Street 2500 Stagecoach Road Visalia, California

Gants Dayla, GA 9INR1 N972 Ctarktna A 0B85 TFL: (209) 714-9473
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Analytical Chemists

April 19, 1994

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus, CA 91350

QA/QC ID# 94040600K

RE:

Extra
Analy

cted: N/A

zed : Apr.06,1994

FGL ENVIRONMENTAL QUALITY ASSURANCE REPORT .

Organic Analysis

e

Matrix

601

CONC. ACCURACY PRECISION

SPIKED % RECOVERED % DIFFERENCE
CONSTITUENT ug/L MS MSD AR RPD MAV
Methylene Chloride 5.0 82 77 75-125 6.3 20.0
Tolune 5.0 97 109 75-125 11.6 20.0
1,2 Dichloroethane 5.0 122 123 75-125 0.01 20.0
Chloroform 5.0 113 118 75-125 4.3 20.0
Trichloroethene 5.0 104 108 75-125 3.8 20.0
Tetrachloroethylene 5.0 115 110 75-125 3.5 20.0
Chlorobenzene 5.0 110 106 75-125 3.7 20.0
1,3 Dichlorobenzene 5.0 97 103 75-125 6.0 20.0
1,4 Dichlorobenzene 5.0 102 104. 75-125 1.9 20.0
Ethyl Benzene 5.0 104 113, 75-125 8.3 20.0
Benzene 5.0 124 125 75-125 0.01 20.0
1,2 Dichlorobenzene 5.0 99 105 75-125 5.9 20.0
MS = Matrix Spike MSD = Matrix Spike Duplicate
AR = Acceptable Range RPD = Relative Percent Difference
MAV = Maximum Acceptable Valu

= Laboratory Blank Water

FGL ENVIRONMENTAL

Kurt Wilkinson
Quality Assurance Director

Corporate Offices & Laboratory

PO Box 272 / 853 Ccrporation Street
Santa Paula. CA 93061-0272
PH: B805/659-0010 O

Office & Laboratory

2500 Stagecoach Road
Stockton, CA 85215

279Q7/QA40 _N"191

Field Office

Visalia. CA

PH: 209/734-9473
EAY NAQ/T7IA.Q475
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Analytical Chemists

April 4, 1994 LAB No: SP 401398-2
Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road Matrix: Monitoring Well

Saugus , CA 91350

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Sample Description: MW5/B/22/1A Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Container : Amber Glass TFE-Cap Extracted : N/A

Preservatives: H2504 pH < 2 Analyzed : March 15, 1994

QA/QC ID# : SP 94031500A
TOTAL ORGANIC CARBON

EPA SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT METHOD  UNITS DLR RESULTS DLR  RESULTS
TOC 415.1 mg/L 0.5 ND 0.5 ND
DLR = Detection Limit for Reporting Purposes, MCL = Maximum Contaminant Level (--- indicates none determined.)
mg/L = Milligrams Per Liter (ppm) ND = Not Detected at or above the DLR.

¢ = DLR adjusted because of dilutions, concentrations, or Limited sample.
If you have any questions, please call.

FGL ENVIRONMENTAL

/ﬂ{ Neal Hutchison, B.S. Darrell H. Nelson, B.S.
Organic Laboratory Manager Laboratory Director

HNH/DHN:srp

"Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272 /853 Ccrporation Street 2500 Stagecoach Road Visalia. CA

§an(a Paula, CA 93061-0272 Stockton, CA 95215 PH: 209/734-9473
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Analytical Chemists

April 4, 1994 LAB No: SP 401398-2
Bermite Division of Whittaker RE: Organic Analysis

22116 W. Soledad Canyon Road Matrix: Monitoring Well
Saugus , CA 91350 .

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Sample Description: MW5/C/22/1A Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Container : Amber Glass TFE-Cap Extracted : N/A

Preservatives: H2S04 pH < 2 Analyzed : March 21, 1994

QA/QC ID# : SP 94032100A
TOTAL ORGANIC HALOGENS

EPA SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT METHOD  UNITS DLR RESULTS DLR  RESULTS
TOX 9020  ug/L 5 ND 5 ND
DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (--- indicates none determined.)
ug/L = Micrograms Per Liter (ppb) ND = Not Detected at or above the DLR.

¢ = DLR adjusted because of dilutions, concentrations, or limited sample.
If you have any questions, please call.

FGL ENVIRONMENTAL

o T i) FT

H. Neal Hutchison, B.S. Darrell H. Nelson, B.S.
Organic Laboratory Manager Laboratory Director

HNH/DHN: srp

Corporate Offices & Laboratory Office & Laboratory Field Office

PO Box 272/ 853 Ccrporation Street 2500 Stagecoach Road Visalia. CA
Santa Paula, CA 93061 0272 Stockton. CA 95215 EH 208/734-9473
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Analytical Chemists

April 4, 1994 LAB No: SP 401398-2
Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road Matrix: Monitoring Well
Saugus , CA 91350 .

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area
Sample Description: MW5/0/22/1A

Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Container : Glass TFE-Cap Extracted : N/A
Preservatives:

Analyzed : March 16, 1994
QA/QC ID# : SP 94031600K

EPA METHOD 601

SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT DLR RESULTS DLR  RESULTS
ug/L ug/L ug/L  ug/L
Trichloroethylene 0.5 ND 0.5 ND
DLR = Detection Limit for Reporting Purposes.

MCL = Maximum Contaminant Level (--- indicates none determined.)
ug/L = Micrograms Per Liter (ppb)

ND = Not Detected at or above the DLR.
¢ = DLR adjusted because of dilutions, concentrations, or limited sample.

If you have any questions, please call.

FGL ENVIRONMENTAL

H s 7 iy et )
H. Neal Hutchison, B.S. Darrell H. Nelson, B.S.
Organic Laboratory Manager Laboratory Director

HNH/DHN: srp

Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272 / 853 Ccrporation Street

2500 Stagecoach Road Visalia. CA
Santa Paula, CA 93061-0272 Stockton, CA 35215 PH: 209/734-9473

e e o Amm i s A A~
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Analytical Chemists

April 4, 1994 LAB No: SP 401408-1
Bermite Division of Whittaker RE: Organic Analysis

22116 W. Soledad Canyon Road Matrix: Monitoring Well
Saugus , CA 91350 : .

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Sample Description: MW6/B/22/1A Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Container : Amber Glass TFE-Cap Extracted : N/A

Preservatives: H2S04 pH < 2 Analyzed : March 15, 1994

QA/QC ID# : SP 94031500A
TOTAL ORGANIC CARBON

EPA SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT METHOD  UNITS DLR RESULTS DLR  RESULTS
T0C 415.1 mg/L 0.5 ND 0.5 ND
DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (--- indicates none determined.)
mg/L = Milligrams Per Liter (ppm) ND = Not Detected at or above the DLR.

¢ = DLR adjusted because of dilutions, concentrations, or limited sample.
If you have any questions, please call.

FGL ENVIRONMENTAL

ﬂrb"/——-c-»—;/ /)é—\lf__——’4

/V

H. Neal Hutchison, B.S. Darrell H. Nelson, B.S.

Organic Laboratory Manager Laboratory Director

HNH/DHN: srp
Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272/ 853 Ccrporation Street 2500 Stagecoach Road Visalia. CA

Santa Paula, CA 93061-0272 Stockton CA 95215 PH: 209/734- 947:_!
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Analytical Chemists

April 4, 1994 LAB No: SP 401408-1
Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road Matrix: Monitoring Well

Saugus , CA 91350

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Sample Description: MW6/C/22/1A Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Container : Amber Glass TFE-Cap Extracted : N/A

Preservatives: H2S04 pH < 2 Analyzed : March 21, 1994

QA/QC ID# : SP 94032100A
TOTAL ORGANIC HALOGENS

EPA SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT METHOD  UNITS DLR RESULTS DLR  RESULTS
TOX 9020 ug/L 5 ND 5 ND

DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (--- indicates none determined.)

ug/L = Micrograms Per Liter (ppb) ND = Not Detected at or above the DLR.
¢ = DLR adjusted because of dilutions, concentrations, or limited sample.

If you have any questions, please call.

FGL ENVIRONMENTAL

E. Neal Hutchison, B.S. Darrell H. Ne]son B.S.

Organic Laboratory Manager Laboratory D1rector

HNH/DHN:srp

Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272/ 853 Ccrporation Street 2500 Stagecoach Road Visalia, CA
Santa Paula. CA 93061-0272 Stockton CA 95215 PH: 209/734.9473
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Analytical Chemists
April 4, 1994 LAB No: SP 401408-1

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

RE: Organic Analysis
Matrix: Monitoring Well

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Sample Description: MW6/0/22/1A Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Container : Glass TFE-Cap Extracted : N/A
Preservatives: Analyzed : March 16, 1994
QA/QC ID# : SP 94031600K

EPA_METHOD 601

SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT . DLR RESULTS DLR  RESULTS

ug/L ug/L ug/L  ug/L
Trichloroethylene 0.5 ND . 0.5 ND

DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (--- indicates none determined.)
ug/L = Micrograms Per Liter (ppb) ND = Not Detected at or above the DLR.
¢ = DLR adjusted because of dilutions, concentrations, or limited sample.

If you have any questions, please call.

FGL ENVIRONMENTAL

ﬂi Nea] Hutchison, B S
Organic Laboratory Manager

HNH/DHN: srp

Darrell H. Ne]son, B.S. ™
Laboratory Director

Corporate Offices & Laboratory

PO Box 272 / 853 Ccrporation Street
Santa Paula, CA 93061-0272

. i e o oo~ o~

Office & Laboratory

2500 Stagecoach Road
Stockton CA 95215

Field Office

Visalia, CA
PH: 209/734-9473



APPENDIX G

ANALYTICAL REPORTS FOR BACKGROUND WATER QUALITY PARAMETERS
AND GROUND WATER MONITORING PARAMETERS
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Analytical Chemists

April 4, 1994 LAB No: SP 401396-1

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

RE: Inorganic Analysis

Sample Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Description: MW1/A,H,S/22 Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Type of Sample: Monitoring Well Completed : March 11, 1994

QA/QC ID# : 40139601-
Analytical Results

EPA
CONSTITUENT METHOD UNITS DLR RESULTS
Chloride 300.0 mg/L 1 150
Conductivity 120.1 umhos/cm2 1 730
Nitrate 300.0 mg/L 0.4 ND
pH 150.1 units -—- 7.5
Sulfate 300.0 mg/L 1 10

DLR = Detection Limit for Reporting Purposes. ND = Not Detected at or above the DLR.

ug/L = Micrograms Per Liter (ppb) mg/L = Milligrams Per Liter (ppm) mg/kg = Milligrams Per Kilogram
¢ = DLR adjusted because of dilutions, concentrations, or limited sampte.
Preservatives: (1) Cool 4°C Containers: (a) Plastic

If you have any questions, please call.

FGL ENVIRONMENTAL

Kurt Wilkinson, B.S. Darrell H. Nelson, B.S.
Inorganic Lab Manager Laboratory Director

KW/DHN:srp

Corporate Offices & Laboratory Office & Laboratory Field Office
PQ Box 272 / 853 Ccrporation Street 2500 Stagecocach Road Visalia. CA
Santa Paula. CA 93061-0272

a Paula Stockton, CA 95215 PH: 209/734-9473
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Analytical Chemists

April 4, 1994 LAB No: SP 401396-1
Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road Matrix: Monitoring Well

Saugus , CA 91350

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Sample Description: MW1/B/22 Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Container : Amber Glass TFE-Cap Extracted : N/A

Preservatives: H2S04 pH < 2 Analyzed : March 15, 1994

QA/QC ID# : SP 94031500A
TOTAL ORGANIC CARBON

EPA SAMPLE ~ SAMPLE LAB  BLANK

CONSTITUENT METHOD  UNITS DLR RESULTS DLR  RESULTS
TOC 415.1 mg/L 0.5 ND 0.5 ND

DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (--- indicates none determined.)
mg/L = Milligrams Per Liter (ppm) ND = Not Detected at or above the DLR.

¢ = DLR adjusted because of dilutions, concentrations, or limited sample.

See attached report for QA/QC data. If you have any questions, please call.
FGL ENVIRONMENTAL

e L F ="y

H Nea] Hutch1son B.S. Darrell H. Nelson, B.S.

Organic Laboratory Manager Laboratory Director

HNH/DHN:srp
Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272 / 853 Ccrporation Street 2500 Stagecoach Road Visalia. CA

Santa Paula. CA 93061-0272 Stockton CA 95215 EH ?99[234-9473
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Analytical Chemists
April 4, 1994 LAB No: SP 401396-1
Bermite Division of Whittaker RE: Inorganic Analysis

22116 W. Soledad Canyon Road
Saugus , CA 91350

Sample Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Description: MWl/R/22 Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Type of Sample: Monitoring Well Completed : March 15, 1994

QA/QC ID# : 40139601-
Analytical Results

EPA ‘

CONSTITUENT METHOD UNITS DLR RESULTS MCL
Iron 200.7 ug/L 50 200 300
Manganese 200.7 ug/L 30 ND 50
Sodium 200.7 mg/L 1 48

DLR = Detection Limit for Reporting Purposes. ND = Not Detected at or above the DLR.

ug/L = Micrograms Per Liter (ppb) mg/L = Milligrams Per Liter (ppm) mg/kg = Milligrams Per Kilogram
¢+ = DLR adjusted because of dilutions, concentrations, or limited sample.
Preservatives: (1) Cool 4°C Containers: (a) Plastic

If you have any questions, please call.

FGL ENVIRONMENTAL

%-\ i M

Kurt Wilkinson, B.S. Darrell H. Nelson, B.S.

Inorganic Lab Manager Laboratory Director

KW/DHN:srp
Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272/ 853 Ccrporation Street 2500 Stagecoach Road Visalia. CA

Santa Pauta. CA 93061-0272 Stockton, CA 95215 PH: 209/734-9473
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Analytical Chemists

April 4, 1994 LAB No: SP 401396-1
Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road Matrix: Monitoring Well

Saugus , CA 91350

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Sample Description: MW1/C/22 Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Container : Amber Glass TFE-Cap Extracted : N/A

Preservatives: H2S04 pH < 2 Analyzed : March 21, 1994

QA/QC ID# : SP 94032100A
TOTAL ORGANIC HALOGENS

EPA SAMPLE  SAMPLE ‘ LAB  BLANK
CONSTITUENT METHOD  UNITS DLR RESULTS DLR  RESULTS
TOX 9020 ug/L 5 ND 5 ND
DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (--- indicates none determined.)
ug/L = Micrograms Per Liter (ppb) ND = Not Detected at or above the DLR.

¢ = DLR adjusted because of dilutions, concentrations, or limited sample.

See attached report for QA/QC data. If you have any questions, please call.
FGL ENVIRONMENTAL

g§<4g44//:=—~»/(:/;4;7L_——————" <f—zf:::E¢~A4,¢44;J')LQZ—-——

H. Neal Hutchison, B.S. Darrell H. Nelson, B.S.
Organic Laboratory Manager Laboratory Director

HNH/DHN: srp

Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272/ 853 Ccrporation Stree! 2500 Stagecoach Road Visalia. CA
Santa Paula. CA 93061-0272 Stockton, CA 95215 PH:  209/734.9473
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Analytical Chemists

April 4, 1994

Bermite Division of Whittaker

22116 W. Soledad Canyon Road
Saugus , CA 91350

LAB No: SP 401396-1

RE: Organic Analysis
Matrix: Monitoring Well

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Sample Description: MW1/0/22
Sampled by : Tim Bricker
Container : Glass TFE-Cap

Sampled : March 10, 1994
Received : March 10, 1994
Extracted : N/A

Preservatives: Analyzed : March 16, 1994
QA/QC ID# : SP 94031600K

EPA METHOD 601

SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT DLR RESULTS DLR  RESULTS

ug/L ug/L ug/L  ug/L
Trichloroethylene 0.5 ND 0.5 ND

DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (--- indicates none determined.)

ug/L = Micrograms Per Liter (ppb)

ND = Not Detected at or above the DLR.

¢ = DLR adjusted because of dilutions, concentrations, or limited sample.

See attached report for QA/QC data. If you have any questions, please call.

FGL ENVIRONMENTAL

fod A AT

/h Neal Hutchison, B.S.
Organic Laboratory Manager

HNH/DHN:srp

< & Esss::é!-zz

Darrell H. Nelson, B.S.
Laboratory Director

Corporate Offices & Laboratory

PO Box 272 / 853 Ccrporation Street
Santa Paula. CA 93061-0272

NI L. O Ar I rmmm A ad

Office & Laboratory Field Office

2500 Stagecoach Road Visalia. CA
Stockton CA 95215 PH: 209/734.9473
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Analytical Chemists

April 4, 1994 LAB No: SP 401397-1
Bermite Division of Whittaker
22116 W. Soledad Canyon Road

Saugus , CA 91350

RE: Inorganic Analysis

Sample Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Description: MW3/A,H,S/22 Sampled : March 10, 1994

Sampled by : Tim Bricker Received : March 10, 1994

Type of Sample: Monitoring Well Completed : March 10, 1994
QA/QC ID# : 40139701-

Analytical Results

EPA ~
CONSTITUENT METHOD UNITS DLR RESULTS
Chloride 300.0 mg/L 1 31
Conductivity 120.1 umhos/cm2 1 620
Nitrate 300.0 mg/L 0.4 1.4
pH 150.1 units -—- 7.4
Sulfate 300.0 mg/L 1 74

DLR = Detection Limit for Reporting Purposes, ND = Not Detected at or above the DLR,

ug/L = Micrograms Per Liter (ppb) mg/L = Milligrams Per Liter (ppm) mg/kg = Milligrams Per Kilogram
¢ = DLR adjusted because of dilutions, concentrations, or limited sample.

Preservatives: (1) Cool 4°C Containers: (a) Plastic

If you have any questions, please call.

FGL ENVIRONMENTAL

e

Kurt Wilkinson, B.S.
Inorganic Lab Manager

KW/DHN:srp

Darrell H. Nelson, B.S.
Laboratory Director

Corporate Offices & Laboratory

PO Box 272/ 853 Ccrporation Street
Santa Paula, CA 93061-0272

™. OOACIinocCEn NN 4N

Office & Laboratory Field Otfice
2500 Stagecoach Road Visalia. CA

Stockton, CA 95215 PH: 209/734-9473
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Analytical Chemists

April 4, 1994 LAB No: SP 401397-1
Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road Matrix: Monitoring Well

Saugus , CA 91350

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Sample Description: MW3/B/22 Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Container : Amber Glass TFE-Cap Extracted : N/A

Preservatives: H2S04 pH < 2 Analyzed : March 15, 1994

QA/QC ID# : SP 94031500A
TJOTAL ORGANIC CARBON

EPA SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT METHOD  UNITS DLR RESULTS DLR  RESULTS
ToC 415.1 mg/L 0.5 ND 0.5 ND

DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (--- indicates none determined.)
mg/L = Milligrams Per Liter (ppm) ND = Not Detected at or above the DLR.
¢ = DLR adjusted because of dilutions, concentrations, or limited sample.

If you have any questions, please call.

FGL ENVIRONMENTAL

é. Neal Hutchison, B.S. Darrell H. Nelson, B.S.

Organic Laboratory Manager Laboratory Director

HNH/DHN: srp

Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272/ 853 Ccrporation Street 2500 Stagecoach Road Visalia. CA
Santa Paula, CA 93061-0272 Stockton, CA 95215 PH: 209/734-9473
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Analytical Chemists

April 4, 1994 LAB No: SP 401397-1

Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road Matrix: Monitoring Well
Saugus , CA 91350

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area
Sample Description: MW3/C/22 Sampled : March 10, 1994

Sampled by : Tim Bricker Received : March 10, 1994
Container : Amber Glass TFE-Cap Extracted : N/A

Preservatives: H2S04 pH < 2 Analyzed : March 21, 1994
QA/QC ID# : SP 94032100A

TOTAL ORGANIC HALOGENS

EPA SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT METHOD  UNITS DLR RESULTS DLR  RESULTS
TOX 9020 ug/L 5 ND 5 ND
DLR = Detection Limit for Reporting Purposes.

MCL = Maximum Contaminant Level (--- indicates none determined.)
ug/L = Micrograms Per Liter (ppb) ND = Not Detected at or above the DLR.

¢ = DLR adjusted because of dilutions, concentrations, or limited sample.
If you have any questions, please call.

FGL ENVIRONMENTAL

. M/L%"“WZL

/ﬁ/ Neal Hutchison, B.S. Darrell H. Nelson,
Organic Laboratory Manager Laboratory D1rector

HNH/DHN:srp

Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272/ 853 Ccrporation Street 2500 Stagecoach Road Visalia, CA
Santa Paula, CA 93061-0272

Stocklon CA 95215 PH: 209/734-9473
ML 1. S I1/ M ™ aa ™ o - - a a3
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April 4, 1994 LAB No: SP 401397-1
Bermite Division of Whittaker RE: Inorganic Analysis

22116 W. Soledad Canyon Road
Saugus , CA 91350

Sample Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Description: MW3/R/22 Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Type of Sample: Monitoring Well Completed : March 15, 1994

QA/QC ID# : 40139701-
Analytical Results

EPA
CONSTITUENT METHOD UNITS DLR RESULTS MCL
Iron 200.7 ug/L 50 ND 300
Manganese 200.7 ug/L 30 ND 50
Sodium 200.7 mg/L 1 47
DLR = Detection Limit for Reporting Purposes, ND = Not Detected at or above the DLR.

ug/L = Micrograms Per Liter (ppb) mg/L = Milligrams Per Liter (ppm) mg/kg = Milligrams Per Kilogram
¢ = DLR adjusted because of dilutions, concentrations, or limited sample.
Preservatives: (1) Cool 4°C Containers: (a) Plastic

If you have any questions, please call.

FGL ENVIRONMENTAL

P ==/

Kurt Wilkinson, B.S. Darrell H. Nelson, B.S.
Inorganic Lab Manager Laboratory Director
KW/DHN:srp
Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272 / 853 Ccrporation Streel 2500 Stagecoach Road Visalia, CA
Santa Paula. CA 93061-0272 Stockton CA 95215 PH: 209/734-9473
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Analytical Chemists

April 4, 1994

Bermite Division of Whittaker
22116 W. Soledad Canyon Road

Saugus , CA 91350

LAB No: SP

401397-1

RE: Organic Analysis
Matrix: Monitoring Well

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area '

Sample Description: MW3/0/22 Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Container : Glass TFE-Cap -Extracted : N/A
Preservatives: Analyzed : March 16, 1994
QA/QC ID# : SP 94031600K

EPA METHOD 601

SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT DLR RESULTS DLR  RESULTS

ug/L ug/L ug/L ug/L
Trichloroethylene 0.5 ND 0.5 ND

DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (--- indicates none determined.)

ug/L = Micrograms Per Liter (ppb) ND = Not Detected at or above the DLR.

¢ = DLR adjusted because of dilutions, concentrations, or limited sample,

If you have any questions, please call.

FGL ENVIRONMENTAL

S e ot ZReeet). )

Darrell H. Nelson, B.S.
Laboratory Director

/H. Neal Hutchison, B.S.
Organic Laboratory Manager

HNH/DHN:srp

Corporate Offices & Laboratory

PO Box 272 / 853 Ccrporation Street
Santa Paula, CA 93061-0272

Office & Laboratory

2500 Stagecoach Road
Stockton. CA 95215

Field Office

Visalia, CA
PH: 209/734-9473
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Analytical Chemists
April 4, 1994 LAB No: SP 401398-1
Bermite Division of Whittaker RE: Inorganic Analysis

22116 W. Soledad Canyon Road
Saugus , CA 91350

Sample Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Description: MW5/A,H/22 Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Type of Sample: Monitoring Well Completed : March 10, 1994

QA/QC ID# : 40139801-
Analytical Results

EPA
CONSTITUENT METHOD UNITS DLR RESULTS
Chloride 300.0 mg/L 1 38
Conductivity 120.1 umhos/cm2 1 520
pH 150.1 units -— 7.8
Sulfate 300.0 mg/L 1 34
DLR = Detection Limit for Reporting Purposes. ND = Not Detected at or above the DLR.

ug/L = Micrograms Per Liter (ppb) mg/L = Milligrams Per Liter (ppm) mg/kg = Milligrams Per Kilogram
¢ = DLR edjusted because of dilutions, concentrations, or limited sample.
Preservatives: (1) Cool 4°C Containers: (a) Plastic

If you have any questions, please call.

FGL ENVIRONMENTAL

e E——— C . M‘

Kurt Wilkinson, B.S. Darrell H. Nelson, B.S.

Inorganic Lab Manager Laboratory Director

KW/DHN:srp
Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272 / 853 Ccrporation Street 2500 Stagecoach Road Visatia, CA

Santa Paula. CA 93061-0272 Stockton, CA 95215 PH: 208/734-9473
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Analytical Chemists

April 4, 1994 LAB No: SP 401398-1
Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

RE: Organic Analysis
Matrix: Monitoring Well

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area
Sample Description: MW5/B/22

Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Container : Amber Glass TFE-Cap Extracted : N/A
Preservatives: H2S04 pH < 2

Analyzed : March 15, 1994
QA/QC ID# : SP 94031500A

TOTAL ORGANIC CARBON

EPA SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT METHOD  UNITS DLR RESULTS DLR  RESULTS
ToC 415.1 mg/L 0.5 ND 0.5

DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (---

mg/L = Milligrams Per Liter (ppm) ND = Not Detected at or above the DLR.
¢ = DLR adjusted because of dilutions, concentrations, or limited sample.

If you have any questions, please call.

FGL ENVIRONMENTAL

ot A T meeed) P

H. Neal Hutchison, B.S. Darrell H. Nelson, B:ET\
Organic Laboratory Manager Laboratory Director

HNH/DHN:srp

indicates none determined.)

Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272/ 853 Corporation Street 2500 Stagecoach Road Visalia, CA
§ant§ Papla. CA 93061-0272

Stockton, CA 95215 PH: 209/734-9473
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April 4, 1994 LAB No: SP 401398-1
Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road Matrix: Monitoring Well

Saugus , CA 91350

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Sample Description: MW5/C/22 Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Container : Amber Glass TFE-Cap Extracted : N/A

Preservatives: H2S04 pH < 2 Analyzed : March 21, 1994

QA/QC ID# : SP 94032100A
TOTAL ORGANIC HALOGENS

EPA SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT METHOD  UNITS  DLR RESULTS DLR  RESULTS
TOX 9020  ug/L 5 ND 5 ND

DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (--- indicates none determined.)
ug/L = Micrograms Per Liter (ppb) ND = Not Detected at or above the DLR.
¢ = DLR adjusted because of dilutions, concentrations, or limited sample,

If you have any questions, please call.
FGL ENVIRONMENTAL

e e A et M

H Neal Hutchison, B.S. Darrell H. Nelson, B.S.
Organic Laboratory Manager Laboratory Director

HNH/DHN: srp

Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272/ 853 Ccrporation Street 2500 Stagecoach Road Visalia. CA
Santa Paula, CA 93061-0272 Stockton, CA 95215 PH:  209/734-9473
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Analytical Chemists
April 4, 1994 LAB No: SP 401398-1
Bermite Division of Whittaker RE: Inorganic Analysis

22116 W. Soledad Canyon Road
Saugus , CA 91350

Sample Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Description: MW5/R/22 Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Type of Sample: Monitoring Well Completed : March 15, 1994

QA/QC ID# : 40139801-
Analytical Results

EPA '

CONSTITUENT METHOD UNITS DLR  RESULTS MCL
Iron 200.7 ug/L 50 80 300
Manganese 200.7 ug/L 30 ND 50
Sodium 200.7 mg/L 1 49

DLR = Detection Limit for Reporting Purposes. ND = Not Detected at or above the DLR.

ug/L = Micrograms Per Liter (ppb) mg/L = Milligrams Per Liter (ppm) mg/kg = Milligrams Per Kilogram
4 = DLR adjusted because of dilutions, concentrations, or limited sample.
Preservatives: (1) Cool 4°C Containers: (a) Plastic

If you have any questions, please call.

P —

FGL ENVIRONMENTAL

Kurt Wilkinson, B.S. Darrell H. Nelson, B.S.

Inorganic Lab Manager Laboratory Director

KW/DHN:srp
Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272 / 853 Ccrparation Street 2500 Stagecoach Road Visalia. CA

§an\a Paula, CA 83061-0272 Stockton, CA 95215 PH. 209/734-3473
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April 4, 1994 LAB No: SP

Bermite Division of Whittaker
22116 W. Soledad Canyon Road

Saugus , CA 91350

401398-1

RE: Organic Analysis
Matrix: Monitoring Well

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Sample Description: MW5/0/22

Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Container : Glass TFE-Cap Extracted : N/A
Preservatives: Analyzed : March 16, 1994
QA/QC ID# : SP 94031600K
EPA METHOD 601
SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT DLR RESULTS DLR  RESULTS
ug/L ug/L ug/L  ug/L
Trichloroethylene 0.5 ND 0.5 ND
DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (--- indicates none determined.)
ug/L = Micrograms Per Liter (ppb) ND = Not Detected at or above the DLR.
¢ = DLR adjusted because of dilutions, concentrations, or limited sample,
If you have any questions, please call.
FGL ENVIRONMENTAL
/(f;Z ,4,//;_7/'/§%1,f’ Cf_—Z::::éZAAJJJHLJ-/Zzi¥“
H. Neal Hutchison, B.S. Darrell H. Nelson, B.S.
Organic Laboratory Manager Laboratory Director
HNH/DHN:srp
Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272/ 853 Corporation Street 2500 Stagecoach Road Visalia, CA
Santa Paula. CA 93061-0272

1 M A 1P m rmaem 4

Stockton, CA 95215

PH: 209/734-9473
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Analytical Chemists
~ April 19, 1994

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

LAB No: SP 401791-1

RE: Inorganic Analysis

Sample Site: Bermite 22nd QTR Sampling 317 Area - 85-01.4

Description: MW6/A,H/22
Sampled by : Tim Bricker

Sampled
Received

: March 30, 1994
: March 30, 1994

Type of Sample: Monitoring Well Completed : April 1, 1994
QA/QC ID# : 40179101-
Analytical Results
EPA
CONSTITUENT METHOD UNITS DLR RESULTS
Chloride 300.0 mg/L 1 67
Conductivity - 120.1 umhos/cm2 1 520
pH 150.1 units --- 7.8
Sulfate 300.0 mg/L 1 18

DLR = Detection Limit for Reporting Purposes.
ug/L = Micrograms Per Liter (ppb)

ND = Not Detected at or above the DLR.
mg/L = Milligrams Per Liter (ppm)

mg/kg = Milligrams Per Kilogram

¢ = DLR adjusted because of dilutions, concentrations, or limited sample.

Preservatives: (1) Cool 4°C Containers:

If you have any questions, please call.

e

Kurt Wilkinson, B.S.
Inorganic Lab Manager

KW/DHN:srp

(a) Plastic

FGL ENVIRONMENTAL

e (e

Darrell H. Nelson, B.S.
Laboratory Director

Corporate Offices & Laboratory

PO Box 272 / 853 Ccrporation Street
Santa Pauta, CA 93061-0272

PH: Q0OK/A8Q.NAQ1N oLu.

Oftice & Laboratory

2500 Stagecoach Road
Stockton, CA 85215

o YaleoNiaYW Ral

Field Office

Visalia, CA
PH: 209/734-9473
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Analytical Chemists

April 4, 1994 LAB No: SP 401791-1
Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road Matrix: Monitoring Well

Saugus , CA 91350

Sampling Site: Bermite 22nd QTR Sampling 317 Area - 85-01.4

Sample Description: MW6/B/22 Sampled : March 30, 1994
Sampled by : Tim Bricker Received : March 30, 1994
Container : Amber Glass TFE-Cap Extracted : N/A

Preservatives: H2S04 pH < 2 Analyzed : March 31, 1994

QA/QC ID# : SP 94033100A
TOTAL ORGANIC CARBON

' EPA SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT METHOD  UNITS DLR RESULTS DLR  RESULTS
T0C 415.1 mg/L 0.5 ND 0.5 ND

DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (--- indicates none determined.)
mg/L = Milligrams Per Liter (ppm) ND = Not Detected at or above the DLR.

¢ = DLR adjusted because of dilutions, concentrations, or limited sample.
If you have any questions, please call.

FGL ENVIRONMENTAL

e e

(4

H. Neal Hutchison, B.S. Darrell H. Nelson, B.S.

Organic Laboratory Manager Laboratory Director

HNH/DHN : kdm
Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272/ 853 Corporation Street 2500 Stagecoach Road Visalia, CA
Santa Paula, CA 93061-0272 Stockton, CA 95215 PH:  209/734-9473
PH: 805/659-0910 PH: 209/942-0181

FAX: 209/734-8435
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‘ Analytical Chemists
April 19, 1994 LAB No: SP 401791-1
Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road Matrix: Monitoring Well

Saugus , CA 91350

Sampling Site: Bermite 22nd QTR Sampling 317 Area - 85-01.4

Sample Description: MW6/C/22 Sampled : March 30, 1994 '
Sampled by : Tim Bricker Received : March 30, 1994
Container : Amber Glass TFE-Cap Extracted : N/A

Preservatives: H2S04 pH < 2 Analyzed : April 12, 1994

QA/QC ID# : SP 94041200A
TOTAL ORGANIC HALOGENS

EPA SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT - METHOD  UNITS DLR RESULTS DLR  RESULTS
TOX 9020 ug/L 5 25 5 ND
DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (--- indicates none determined.)
ug/L = Micrograms Per Liter (ppb) ND = Not Detected at or above the DLR.

¢ = DLR adjusted because of dilutions, concentrations, or limited sample.

See attached report for QA/QC data. If you have any questions, please call.
FGL ENVIRONMENTAL

v il %

H Neal Hutchison, B.S. Darre]] H. Nelson, B.S.
Organic Laboratory Manager Laboratory Director

HNH/DHN: srp

Corporate Offices & Laboratory Office & Laboratory Field Office

PO Box 272 / 853 Ccrporation Street 2500 Stagecoach Road Visalia. CA

Santa Paula, CA 93061-0272 Stockton, CA 95215 PH: 209/734-9473
PH: B8058/659-.-00810
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Analytical Chemists

April 19, 1994

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

LAB No: SP 401791-1

RE: Inorganic Analysis

Sample Site: Bermite 22nd QTR Sampling 317 Area - 85-01.4

Description: MW6/R/22 Sampled : March 30, 1994
Sampled by : Tim Bricker Received : March 30, 1994
Type of Sample: Monitoring Well Completed : April 4, 1994
QA/QC ID# : 40179101-
Analytical Results
EPA
CONSTITUENT METHOD UNITS DLR RESULTS MCL
Iron 200.7 ug/L 50 160 300
Manganese 200.7 ug/L 30 ND 50
Sodium 200.7 mg/L 1 51

DLR = Detection Limit for Reporting Purposes.
mg/L = Milligrams Per Liter (ppm)

ug/L = Micrograms Per Liter (ppb)

ND = Not Detected at or above the DLR.
mg/kg = Milligrams Per Kilogram

¢ = DLR adjusted because of dilutions, concentrations, or limited sample.

Preservatives: (1) Cool 4°C

If you have any questions,

e

Kurt Wilkinson, B.S.
Inorganic Lab Manager

KW/DHN:srp

Containers:

(a) Plastic

please call.

FGL ENVIRONMENTAL

o ,\/w-c—/oi/f’/

Darrell H. Nelson, B. S
Laboratory Director

Corporate Offices & Laboratory

PO Box 272 / 853 Ccrporation Street
Santa Paula. CA 93061-0272

YL S AL I Mm Mmoo~

Field Office

Visalia, CA
209/734-9473

Office & Laboratory

2500 Stagecoach Road
Stockton, CA 95215 PH:



ENVIRONMENTAL

;
Il

S CRFINE)

APR 27 1994 .

i

Analytical Chemists

April 19, 1994

Bermite Division of Whittaker
22116 W. Soledad Canyon Road
Saugus , CA 91350

M EN
L
b

LAB No: SP 401791-1

RE: Organic Analysis
Matrix: Monitoring Well

Sampling Site: Bermite 22nd QTR Sampling 317 Area - 85-01.4

Sample Description: MW6/0/22
Sampled by : Tim Bricker
Container : Glass TFE-Cap
Preservatives:

Sampled : March 30, 1994
Received : March 30, 1994
Extracted : N/A

Analyzed : April 6, 1994

QA/QC ID# :
EPA METHOD 601

SP 94040600K

SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT DLR RESULTS DLR  RESULTS

ug/L ug/L ug/L ug/L
Trichloroethylene 0.5 ND 0.5 ND

DLR = Detection Limit for Reporting Purposes.

ug/L = Micrograms Per Liter (ppb)

MCL = Maximum Contaminant Level (--- indicates none determined.)
ND = Not Detected at or above the DLR.

¢ = DLR adjusted because of dilutions, concentrations, or lLimited sample.

If you have any questions, please call.

FGL ENVIRONMENTAL

Al LS

H. Neal Hutchison, B.S.
Organic Laboratory Manager

HNH/DHN:srp

e

65rre11 H. Nelson, B.S.
Laboratory Director

Corporate Offices & Laboratory

PO Box 272 / 853 Ccrporation Street

Santa Paula. CA 93061-0272
D4 ANC/IREA . AGYN

Office & Laboratory Field Office
2500 Stagecoach Road Visalia, CA
95215 PH:
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209/734-9473
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Analytical Chemists
April 4, 1994 LAB No: SP 401399-1
Bermite Division of Whittaker RE: Inorganic Analysis

22116 W. Soledad Canyon Road
Saugus , CA 91350

Sample Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Description: MW10/A,H/22 Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Type of Sample: Monitoring Well Completed : March 10, 1994

QA/QC ID# : 40139901-
Analytical Results

EPA
CONSTITUENT METHOD UNITS DLR RESULTS
Chloride 300.0 mg/L 1 69
Conductivity 120.1 umhos/cm2 1 600
pH 150.1 units -— 7.9
Sulfate 300.0 mg/L 1 39
DLR = Detection Limit for Reporting Purposes. ND = Not Detected at or above the DLR.

ug/L = Micrograms Per Liter (ppb) mg/L = Milligrams Per Liter (ppm) mg/kg = Milligrams Per Xilogram
¢ = DLR adjusted because of dilutions, concentrations, or limited sample.
Preservatives: (1) Cool 4°C Containers: (a) Plastic

If you have any questions, please call.

FGL ENVIRONMENTAL

o a— ="y &

Kurt Wilkinson, B.S. Darrell H. Nelson, B.S.

Inorganic Lab Manager Laboratory Director

KW/DHN:srp
Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272/ 853 Ccrporation Street 2500 Stagecoach Road Visalia. CA

Santa Paula, CA 93061-0272 Stockton, CA 95215 PH. 209/734-9473
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Analytical Chemists
April 4, 1994 LAB No: SP 401399-1
Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road Matrix: Monitoring Well

Saugus , CA 91350

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Sample Description: MW10/B/22 Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Container : Amber Glass TFE-Cap Extracted : N/A

Preservatives: H2S04 pH < 2 Analyzed : March 15, 1994

QA/QC ID# : SP 94031500A
TOTAL ORGANIC CARBON

EPA SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT METHOD  UNITS DLR RESULTS DLR  RESULTS
TOC 415.1 mg/L 0.5 ND 0.5 ND
DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (--- indicates none determined.)
mg/L = Milligrams Per Liter (ppm) ND = Not Detected at or above the DLR.

¢ = DLR adjusted because of dilutions, concentrations, or limited sample.
If you have any questions, please call.

FGL ENVIRONMENTAL

/74/,/;/_.‘-—'._,(’ /04/:[/_ < 2 X auneg) / L

H. Neal Hutchison, B.S. Darrell H. Nelson, B.S.

Organic Laboratory Manager Laboratory Director

HNH/DHN:srp
Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272/ 853 Corporation Street 2500 Stagecocach Road Visalia. CA

Santa Paula, CA 93061-0272 Stockton. CA 95215 PH: 209/734-9473
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Analytical Chemists

April 4, 1994 - LAB No: SP 401399-1
Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road Matrix: Monitoring Well

Saugus , CA 91350

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Sample Description: MW10/C/22 Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Container : Amber Glass TFE-Cap Extracted : N/A

Preservatives: H2S04 pH < 2 Analyzed : March 21, 1994

QA/QC ID# : SP 94032100A
TOTAL ORGANIC HALOGENS

EPA SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT METHOD  UNITS DLR RESULTS DLR  RESULTS
TOX 9020 ug/L 5 ND 5 ND
DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (--- indicates none determined.)
ug/L = Micrograms Per Liter (ppb) ND = Not Detected at or above the DLR.

¢ = DLR adjusted because of dilutions, concentrations, or limited sample.
If you have any questions, please call.

FGL ENVIRONMENTAL

ol o P T S

H. Neal Hutch1son B.S. Darrell H. Nelson, B.S.
Organic Laboratory Manager Laboratory Director

HNH/DHN:srp

Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272 / 853 Ccrporation Street 2500 Stagecoach Road Visatia, CA
Santa Paula, CA 93061-0272 Staockton CA 95218 PH:; 209/734-9473
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Analytical Chemists
April 4, 1994 LAB No: SP 401399-1
Bermite Division of Whittaker RE: Inorganic Analysis

22116 W. Soledad Canyon Road
Saugus , CA 91350

Sample Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Description: MW10/R/22 Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Type of Sample: Monitoring Well Completed : March 15, 1994

QA/QC ID# : 40139901-
Analytical Results

EPA
CONSTITUENT METHOD UNITS DLR RESULTS MCL
Iron 200.7 ug/L 50 60 300
Manganese 200.7 ug/L 30 ND 50
Sodium 200.7 mg/L 1 76
DLR = Detection Limit for Reporting Purposes. ND = Not Detected at or above the DLR.

ug/L = Micrograms Per Liter (ppb) mg/L = Milligrams Per Liter (ppm) mg/kg = Milligrams Per Xilogram
¢ = DLR adjusted because of dilutions, concentrations, or limited sample.
Preservatives: (1) Cool 4°C Containers: (a) Plastic

If you have any questions, please call.

%——\

FGL ENVIRONMENTAL

Kurt Wilkinson, B.S. Darrell H. Nelson, B.S.

Inorganic Lab Manager Laboratory Director

KW/DHN:srp
Corporate Offices & Laboratory Office & Laboratory Field Office
PO Box 272/ 853 Corporation Street 2500 Stagecoach Road Visalia. CA

Santa Paula. CA 93061-0272 Stockton, CA 95215 PH: 209/734-9473
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Analytical Chemists

April 4, 1994 LAB No: SP 401399-1
Bermite Division of Whittaker RE: Organic Analysis
22116 W. Soledad Canyon Road Matrix: Monitoring Well

Saugus , CA 91350

Sampling Site: 85-01-4 Bermite 22nd QTR. Sampling 317 Area

Sample Description: MW10/0/22 Sampled : March 10, 1994
Sampled by : Tim Bricker Received : March 10, 1994
Container : Glass TFE-Cap Extracted : N/A

Preservatives: Analyzed : March 16, 1994

QA/QC ID# : SP 94031600K
EPA METHOD 601

SAMPLE  SAMPLE LAB  BLANK
CONSTITUENT DLR RESULTS DLR  RESULTS
ug/L ug/L ug/L  ug/L
Trichloroethylene 0.5 ND 0.5 ND
DLR = Detection Limit for Reporting Purposes. MCL = Maximum Contaminant Level (--- indicates none determined.)
ug/L = Micrograms Per Liter (ppb) ND = Not Detected at or above the DLR.

¢ = DLR adjusted because of dilutions, concentrations, or limited sample.
If you have any questions, please call.

FGL ENVIRONMENTAL

H. Neal Hutchison, B.S. Darrell H. Nelson, B.S.
Organic Laboratory Manager Laboratory Director
HNH/DHN: srp
Corporate Offices & Laboratory Office & Laboratory Field Office

PQO Box 272 / 853 Ccrporation Street 2500 Stagecoach Road Visalia, CA
Santa Paula, CA 93061-0272

Stockton, CA 985215 fH g99[2;4«9473



APPENDIX H

STATISTICAL ANALYSES



TABLE H-1

TWENTY-SECOND QUARTER SAMPLING EVENT

Chloride mg/1 174 38 67 69
pH 7.01/8.02 7.8 7.8 7.9
Specific

Conductance pmhos/cm? 750 520 520 600
Sulfate mg/1 106 34 18 39
Iron png/l 321 80 160 60
Manganese pg/l 30° <30 <30 <30
Sodium mg/1 60.6 49 51 76
TCE pgll 0.5° <0.5 <0.5 <0.5
TOC mg/1 3.67 <0.5 <0.5 <0.5
TOX pg/l 67.2 <5 25 <5

Note: All tolerance limits are upper limits except pH which has both upper and lower limits.

*Tolerance limit set at detection limit.




TABLE H-2
CONCENTRATIONS OF GROUND WATER MONITORING PARAMETERS
IN SAMPLES FROM BACKGROUND MONITORING WELL MW-1
10/04/38° 1 15 598 <3 <100 11 <5
01/25/89 2 7.48 572 2.4° <100 22
04/17/89 3 72 <3 <100 11
07/27/89 4 7.48 500 2.4¢ <100 13
10/31/89 5 7.6 524 <3 <100 10 &3
01/25/90 6 7.4 570 <3 <100 16 85
04/17/90 7 7.55 504 <4 <20 11 88
07/17/90 8 8.28 530 <4 <20 10 82
10/18/90 9 7.4 544 <1 75¢ 23 98
01/29/91 10 1.5 573 1.4 <5 8 96
04/23/91 11 7.68 559 1.8 <5 10 100
07/19/91 12 7.33 575 12 <5 11 97
10/08/91¢ - - - - - - -
03/13/92 14 1.5 639 0.4° <5 13 131
04/21/92 15 15 643 <0.5 <5 9 130
07/29/92 16 7.55 660 <0.5 6.9 1 133
10/20/92 17 7.5 676 <05 <5 10 138
01/27/93 18 7.68 707 <0.5 <5 6 137
06/09/93° 19 7.5 715 <05 <5 9 134 250 <30 52
07/14/93 20 - - - - - - 220 <30 46
08/11/93 20 - - - - - - 60 <30 54
09/22/93 20 1.5 720 <05 9 13 161 100 <30 52
12/08/93 21 7.4 726 <0.5 <5 10 151 50 <30 57
03/10/94 22 15 730 <0.5 <5 10 150 200 <30 48 <0.5
®Each value is the average result from four replicate samples.
*Samples from 01/27/88, 07/29/88, 08/15/88, and 10/04/88 reported TCE at <5 pg/l.
“The replicates included a portion with results below the detection limit. The average was calculated after assigning a value of one-half
the detection limit for the samples below the detection limit.
Not sampled because water elevation dropped below elevation of sampling pump intake.
*Single sample. Replicates no longer taken.




TABLE H-3
CONCENTRATIONS OF GROUND WATER MONITORING PARAMETERS
IN SAMPLES FROM BACKGROUND MONITORING WELL MW-3

10/04/88° 1 7.48 699 <3 361.25 73 <5
01/25/89 2 7.73 664 <3 <100 74

04/17/89 3 7.3 <3 <100 9

07/27/89 4 7.5 661 <3 <100 65

10/31/89 5 7.53 617 <3 <100 68 35

01/25/90 6 7.18 641 7.1° <100 74 36

04/17/90 7 7.33 590 <4 <20 60 46

07/17/90 8 8.23 589 <4 <20 67 39

10/18/90 9 7.63 642 0.7° <100 15 34

01/29/91 10 7.28 656 2.2 <5 80 54

04/23/91 11 7.55 629 2.0 <5 77 34

07/19/91 12 7.23 633 1.3 <5 85 45

10/09/91 13 7.65 642 <0.5 <5 34 37

03/13/92 14 7.45 648 0.6 3.3¢ 35 33

04/21/92 15 7.5 644 <0.5 <5 81 37

07/29/92 16 7.55 643 0.34¢ <5 74 33

10/20/92 17 7.55 641 <05 <5 67 34

01/27/93 18 7.6 640 <0.5 <5 69 30

06/09/93¢ 19 7.6 627 <05 <5] 70 28 50 <30 48
07/14/93 20 - - - - - - <50 <30 44
08/11/93 20 - - - - - - <50 <30 50
09/22/93 20 7.4 630 <0.5 <5 87 37 <50 <30 50

12/08/93 21 7.4 627 <0.5 <5 72 35 <50 <30 54
03/10/94 22 7.4 620 <0.5 <5 74 31 <50 <30 47 <0.5
*Each value is the average result from four replicate samples.
*Samples from 02/17/88, 05/27/88, 07/19/88, 08/15/88, and 10/04/88 reported TCE at <5 pg/l.
“The replicates included a portion with results below the detection limit. The average was calculated after assigning a value of one-half
the detection limit for the samples below the detection limit.
“Single sample. Replicates no longer taken.




TABLE H-4

TOLERANCE LIMIT CALCULATIONS

Ix 323.1 25,648 49.84 1789.2 2,652 1,707 1,055 180 602

n (number of samples) 43 41 43 42 35 43 12 12 12

X (mean) 7.5 626 1.16 | 18.8 75.8 39.7 87.9 15.0 50.2

s (sample standard deviation) 0.21 58.3 1.19 22.9 45.2 31.4 85.2 0 3.79
k (from tables) 2.423 2.119 2.106 2.112 2.166 2.106 2.736 2.736 2.736
Upper Tolerance Limit® 8.02 750 3.67 67.2 174 106 321 30 60.6
Lower Tolerance Limit® 7.01

“Upper Tolerance Limit = x + ks.

"L ower Tolerance Limit = x — ks.

‘Upper Tolerance Limit set at detection limit.
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